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ITHB TWENTY-FOURTH ANxNUAL MEEimG. 



t Kaneas Academy of Science met in its tneoty -fourth ammnl sedsioD, at Ut- 
m October 14, 15, and IB, lg»l. 

ra the minotea of the Seoretdry, the following notes are made; 
The first HTentng was deroted to an address by President Robert Hny. on "Tha 
Great Plains." 

A Mmmittee of three, cuneiating of Prof. F. H. Snow, A. H. Thompson, and D. 
S. Kell;, was iippointed to frame resolntionB on the death ut Col. N. S. Uuas. 

The annaal election of olBoers resulted iD the ehoice of the [ollawiug members 
for the offices named: 
mfreaidtnt — E. A. Popenoe. 

|lfr»( Vice Fraidtnl — F. O. Marvin. 

■e fn«irffn£ — Mrs. N. 8. Ked/ie. 
-E. H. B. BaUey. 
- D. B. Kelly. 
-B. B. Smyth. 

-A. H. Thompson, B. B. Smyth, L. L. Dyohe. 
ing the meeting, ir> nnniefl were proposed for membership. 
On Thorsdny evening, a banquet was tendered the Academy by the Ottawa Soi- 
noe Club nud citiEena, at the Centennial hotel. 
At the different aesaions. the following papers, among others, were read. 
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le scientific bodiee. a custom has grown ap tor the president of the year 
auniniBry of the progcesa of gcienoc, or of his own parlioulnr branch of 
p to Ihat time. Bnt it is also a custom thnt the president of any society 
Q in the address, that is perhaps hie most onetuni^ dnty, do exactly afi he pleases, 
jjtalk sbont whatever he likes. 

B the poiiition in which yon have been pleased to place me, I shall honor this 
oastom folly, I have 6ral to say. then, though I have nsed the wurd "ouer* 
n rwpeut to the dnty now to lie perfoimed, that also I would ase the word 
morable" to describu its relation to myself. 
ItiKdies and gentlemen of the KanaHa Aoademy of Science, I appreciate the honor 
Von give me this position as president of your eessiuns for 
1, and thereby yon place nie in the same fhair that has been occupied by tbosa 
ttirho have done most for the advancement of science in RanvHS, who have I here- 
elped forward her fortunes, who have done something for her good name. I 
names of my living predecessors in this honor, but will saj 
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that In oooopyiDg tkie pusition I Feel the high dignity of being where <vae on 
honored friend, our old Bsaooiate and helper, president, and foottder. Benjftn 
Hodge. 

I wilt now, in oonforming to the onBtom alread; mentioned, ask the a 
of thla andience to some aoooant of the great region west of ns. This ia the Kan- 
sas Academf of Science. It might be oslled the " Great Plains Aoadem; of Science." 
From North Dakota to Teia.-, there JM no other sooiet; oB the great plains that 
stands fur the advauoement of nalnral soience. The unlj eieeption tu this is that 
just recentlf a similar society has been horn in Nehranka. The ' father of il ia one 
of our own members, presidents, and fonnders. Johu D. Parker. 

BeceDtlf a .aoieatiflc man who lives in Teiaa, but whoae repntation is national, 
eipressed to me a stroag feeling of eney becaoae I lived in a State where an aond- 
emj of science was possible. 

Kansas, the central State of the American anion, is one of the StatoK of the 
plains. The plains comprise all the conntr; from the east front of the Bocbj Moan- 
tains to the 97th or 96th meridian, and from the Gaif of Mexico and the Kjo Grande 
to bejond the northern boandary of the Dafaotas and Montana. We might adopt a 
more eastern limit, bat it in perhaps more convenient to call east of that line the 
Mississippi vallsy, though much of it, as here around flttawa, is l.oixl feel above 
sea level, and several hundred feet abuve the waters of the great river. Be it so, 
then; what mostly we shall talk of to-night will be withiu the limits mentioned, and 
An; remarks or crmclnsionH that are ap plicable elsewhere mair be so applied acootd- 
ing tu yonr own knowledge of localities. 

Having for years beon Inteneety interested in investigating the geology of the 
plains, it has seemed to me strange that this work did not receive as mncli attention 
as it might from famons geologists, who have passed over them tu explore the geol- 
ogy of the mountains. I do n't think it straoge any more; bat, while I concede the 
faaciiiHtion of the monntain stadiee, it utill remains true that the regiun of the great 
plains is interesting in a high degree to every student of the outdoor sciences. 
Some ot the points uf interest I shall Birive to bring before yuu. and, by the aid of 
the lantern, show you something of the seenerf — ^its variety as weh as its sameness 
— of the region of the great plains. 

Before nsing the pictures, I wish to call attention to one or two of the physical 
features of the plains. 

First, though gently rolling or apparently absolutely level for miles, jet there is 
a steady increment of elevntion westward. The elevated land near Manhattan ur 
Fort Riley is 300 to iltO feet abuve the Knw river, and is 1,S(X) to 1,400 feet above 
sea teveL At the State line. 300 miles farther west, the elevation of the high prairie 
is i,0OO feet. At Cheyenne, in Wyoming, it is over 6,000 feet, and 20 miles we^t the 
plains abut on the monntains 1,000 feet higher. East and north of Colorado Springs 
the plains also reach the height of T.OOO Feet, and there they do not abut against the 
moantains. but are cut off by well-deiJaed valleys with a sleep baslern escarpment. 

Again, there is decrease uf altitude of the plains north and south: north from 
the high lands of northern Nebraska, through the Dakolas, lo the sea level of the 
Aretia ocean; sonth from the Llano Efltaoado to the Oalf of Meiicu. Eastern Cul- 
orado and Wyoming have the highest land of the plains. 

The plains are intersected by the greatest rivers uf the continent. The Missouri, 
Yellowstone. Cheyenne, North and South Platte, the Arkansas, the Canadian and the 
Rio Grande are fed b; (he melting of the monnlain snows, and carry great rolnmes 
of water, in shaliuw or deep, but broad and tortuoas channels, across the plains to 
the sea. 

Gut there are streams which are also large, but nut as Inige as Iheee, whose ohan* 



nels — whose Hoacee. oonrse, and ontlet — are on the plsioB; that is, there are moon- 
tain rivers and there lire rivers of the plums. loto these latter no drop oF monntain 
wHter is OHrried. In tlie region called semiarid they have their birth and take their 
course. Of these are the Red River of the Nurth and the Red river of Teine, the 
Little Mi^Boorl, the Peoas. the While river ot Nebraska, the Medicine river of Kan- 
sas, the Repablioan, Smokf. and Blue, the Ranulng Water, and the Lonp. These 
rivers have cot gashes ia the plains and Inid bare something of the geological 
strnctare. And besides this, tbey have varied the scenery — they have modified the 
climate. 

Einmination oF these gashes shovrs ns that the smoothest surface of the plains 
is fansed b; a faivn-colcired subsoil, which we speak of as the plains marl. This ia 
(oond on high land, and sometimes in valleyn. It eitands from the Rio Grande tn 
the Mnuvaisee Teiree of Dakota. It is a lake silt from 2 to 300 feet thick — a fertile 
BAil to its lowest layer. Under this, and al^n where the plains marl doe» not cover 
it, ia a formation of limy grit, sometimeB white piaster, (the terra bfaiica of New 
Mexico, the native lime of west Kansas.) sometimes coarse mortar. sometiiDea k 
hard oonglomerBta or loose gravel, with little lime. It holds the water foe all the 
wells of all the plains. None of this olass of rivers, from Dakota to sontbern Teia«, 
have permanent water in them till their channels have cot throngh thi-< tertiary grit 
and foond a bed on less permeable strata of the old formations. 

In Texas there are some other surface deposits, and in the Dakotaa the whole 
region east of the Miasoari river has been overlain by a glacial drift, and long liuea of 
boolders, ridges of gravel and shallow lakes t( 
ice. These lake beds are ailted np and are let 
made other parts level. 

Under the sarfaoe formations, in nearly the whole region of the plains, the sub' 
JHoent rooks are of mesozoic age. On the upper Missouri, at Fort Bentotl, and 
Btretching down to soathern Kauaas, they are oretaceons { Laramie to Dakota and 
Trinity}; farther south the Trinity, again in the Oauadian valley, and the red beds 
of the tries. Further east, even in Kansas, the sarfaoe tertiaries rest on roi^ks of 
oarboniferons age. 

Those who visit the grand callun of the Colorado, Dsaally learn the immense 
force of erosion. This lesson may be learned on the plains. Alt Ihe valleys in 
which rivers run have been corraded by ninning water. The White river has cut the 
plnine north of Pine Ridge down a thousand feet, and left the esoarpmeDl of that 
height a wall a hundred miles long. The Red river of Teias comes out of a ravine 
hIbu a thousand feet deep, carved out of the Llano Kstacado — a gush made by the 
agencies of nature, a wound gnawed by the tooth of time. 

This erosion has been done since the sarfaoe formations were laid down, in the 
lost tertiary or pleistocene lakes, bat many of the valleys are on the lines of depreS' 
Dions made by erosion on the old oretaoeoas narface, which the later lakes filled up. 
and which the modern age has since reopened. This is true of the Kaw valley, and 
notably of those of the Smoky and Republican. 

On the other hand, there are old valleys of the ancient premiooene erosion that 
have been Ulled up by the later submergences and not reopened. In western Ne- 
braska there are large depressed areas without outlet for their drainage, except some 
nndeigroond percolation through sands and gravels that now fill up old river beds 
to ihe level of the highest prairies. In Kaness there are similar areas, the most no- 
table being that which has its eastern terminus in the basin at Scott City, into which 
merges the valley of the White Woman Creek, 100 miles long. An underground 
channel probably allows water thence to peroulate to the A.tkiuuu, in the neighboT- 
bood orOarden CitT. 
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The HI ooti loins vera uplifted after cretBoeoiis beds were laid do' 
sea thnt cov^rpil ntl that ia now western Nortb America. The 
strata are. mi cbe flanks of the mountains, tamed up on their edges, 
of the Gods. After this oplnm, Ihe tertiary lakes wer' 
□ them. There bns b 
□ the plains as wall 



1 the great 
and older 

:heOarden 

id the BnrfacB (ot- 

e plains deposited it 

eroding furces have been at work 

(jf the forms into vhich the mountains have been oarved have bseii repeated o: 
plains. Fantastic oacvinf(B of arches, niche* and temples are cat in miooene grit or 
cteleceoas chalk. Monument rocks, uoands and promontories are cut b; weather 
in Dakota fiandstones, tertiary clays, or triassio ted beds, and these forms in secluded 
Tullej-K, near to or remote from railways, become places of reeort; and the brseio^ 
nic of the prairien, the skies as clear as those of Italy, the sen-like horizon, -with th» 
fertility of the prairie soils, nil cumbine to assure us that the great plni 
the abode of an abandaiit. healthy tmd intelleotaal ]>opiilation. which in t 
oome will, perfaape, do eume honor to nn, HB those who Gtroru to implnnt, with ths 
maize and the wheat, also the seeds uf scieooe and n love of truth on the great plaiuft ' 
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Of Etolulion. It is not necessnry at this late day, in the twilight of 
teenth century, to defend evolntion. To the truly scientific mind it has I 
great working principle, like gravitatiou, and is no lunger a theory or mere hypotb.- 
ests, that is open to doubt and criticism. It rests secure upon the very pedestal 
of nature it«elf. The hook of natore is the record of evolution. Every at 
plant carries in its structure the history of the origin and development of its t^peciea. 
The growth of an iddlvidnal is an epitome of the evolntiou of the spec 
development of an organ is the history of the origin aud evotntion of a function, 
or, indeed, of its decay, as when an organ dwindles to a rudiment from di^nse. 

Birth, growth, origin, development, genesis, evolation, inception, anfolding. n 
inseparable from the life history of srery, species, of every individaal, of every oci 
gnn. of every tissue, of every cell. Ah the individual has grown, so has Ihe species. 
The prineiple of evolntiou applies to all and explains all. It is the working prin- 
ciple of biology, and to the scientlfio biologist requires no laudation nor elplaE 

I'rof. Joseph Le Conte aaye ("Evulntion and Reiigions Thought") that "Every 
individual animal body has become what it now is by a gradual process. Com- 
mencing as a microscopic spherule of living but apparently unorganized proto- 
plnam. it gradually added cell to cell, lissne to tissue, organ to organ, and function 
to function; thus becoming more and more complex in the mntoal action of ita 
correlated, parts, aa it passed successively through the stages of germ, egg, embryo, 
and infant, to maturity. This ascending series of genetically connected stages u 
called the embryonic or ontogenic series, the genesis of the individual." Again, he 
says: " Embryonic development is the type of evolution; and evolution i« 
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onB, priigTBBSiTB change, aocording t 
. . . CommMicing with the 1owe!si 
Dp the aiiimal scale aa it uov eiists, 
idetiticRl with, the embrjonic series, 
tissue. orgHQ to orgnn, nnd functiuii 

rontoal nction with the envircmmoi 
Btrnoture aud of intertinl and eiterD 

It iF 



certain laws and by means oi resident foceee. 
□uioelled. initirci<<aupic orgnnism. and pnssing 
ire Hud n aeiies oE forms similar to, though not 
Here we again find cell added to cell, tissue to 
to [unction, the nniinn] bod; beooming tnole 
B niQtnsl action of its correlated parte and the 
6, until -we reach the highest compleiitj- of 
1 re)atii>Qs onlf in the highest animals." 
0/ the Ofioin of 3fan. It is nut ypt possibEe to trace the descent of man bnck to 
the primevnl protozoan, which was the origin of all life. His ganealog; can unljr 
be npproiimated. and must forever remain n m;;stery. The process of the fToln- 
tion of animal life does not form a continuous ladder from the lowest tu the highest, 
for there are many breaks and missing links. The protozoan is the lowest sub- 
kingdom. Ihe vertebrate is the highest, but the line of ascent from the one lo the 
other is not homogeneonB. nor coDtinnoas, nor sj-mmetrical. 

Man is a vertebrate animal, but the conres of his descent, even after the differ 
entiatlon of the mammalia from the vertebrate series, is very uncertain. He retaina 
morphological affinities with so many and flometimes widely separate branches, that 
he is not telnted »o verj olosel; to anf of them. He most resemblea the anthropoid 
dpea, of concse, bnt it ia only by parallel- — not direct — doBoent that he is related to 
them. Be is not desoended from them, hot Uam a common aaoesttal form with 
them, which, in its tnrn. was dexceoded from a common prugenitur of other verte- 
brates. When the genealogy of man shall have been worked ont as completely as 
that of the horse, for inatanoe. we shall have a wiinderfnl biological history, but for 
(he present that history is incomplete. Darwin says ("Descent of Man"): "The 
moat ancient progenitors in the kingdom of ttie veitebrata probably consisted of a 
group of Diarine animale resembling the iHrvn^ of eiiating ascidians. These Hnimals 
probably gave rise to a group of Hsheo as lowly organized as the lanoelet, and from 
these the ganoids and others, like the lepidosiren, mnat have been developed. From 
atioh a fish would arise the amphibians — the fish-like reptiles — and from these the 
true reptiles and birds. These are closely connected with the monotremata. which 
connect aiHrnmats and reptiles in a degree; but the line of descent of the higher ver- 
tebrate clasaea-- mammals, birds, reptiles -- from the lower classes — amphibians, 
fishes, etc.-- is obscure. But from the monotremata arose the marsupials, which 
were the early progenitors of the placental mnuimals. We may thenoe ascend to the 
lemnridor. and thence the interval is not very wide to the simiadif The simiadie 
then branched into two great stems^the new -world and the old-world monkeys — 
and from the latter, at a remote period, man proceeded." Not from the focros that 
now exist, however, bat from a common progenitor with them. Our study of the 
face will, therefore, need to be comparative, perhaps, more than genealogical, except 
in the few instances in which there is evident descent. There are gradation stages 
plainly evident, as the facial parts arose from the lower, headless forms of animals, 
which possessed neither lace nor separate sense organs. 

Of the Spniat-Senie Oraana aiirf Ikr Origin of the Face from Them. The mere 
etrnotntes of the face arose from its parts having been evolved and erected (of the 
aooommodation of some of the Hpeoinl'seose organs. In fact, we mnst place its 
origin at the time of the differentiation of the special senses, when special straotnres 
were demanded for their snpport aud protection. We follow backward along the 
path of the evolntion of the (ace, and find its origin in the differentiation of the foar 
laotal senses. Bat, previons to this differentiation of sensation into the vurioas 
•peoial senses, we observe that nnspecialized nervnns organization preceded func 
Hon, unlo-as, indeed, sensation eiists without and preceded nervous orgnniration. 
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"It ia well known that the protozoans ^sponges. ccBlent«rBtea, inriuoiia. eCo. — de- 
.pend for sensation and motion apuii tbe irritabilitf and contract ability of pro- 
toplasm," say s Mr. A. 9. Packard i " Standard NHtoral History "). Again: "A gennlne 
nerroDS organization for the first time appears in (ha jelly Bahes. The ediinoderms. 
Maiiiiih. etc., have a mere nervous ring, bat probably withoat ganglia: hat in all 
other inverlebrate animals, from the worms and mollnnca to the ecnaiaoeBDs and in 
fleets, the noiTous system ounsists generally of a pair of ganglia above the eiioph- 
agns, calied the brain, on the nndei Hide a second pair, and the fonr ganglia, 
with the nervea and commissures oonneating them, is often called the esophageal 
fing. from which slender threads reach away to the varions parts of the body. In 
some forms the lower pair of ganglia are missing, and others hare another pair, the 
viaoetol gnnglia. added. In the higher worms, ernstaoea, and insects, there is a obaia 
of ganglia or brains which are Tentral, and line the Door of the body oatity. In the 
Tery highest invertebrates there is a raas^s ot ganglia, as in Ihe head of the cephalo- 
podfl. In the vertebrates the brain is more simple, ooasiBling of a series of oloae- 
let ganglia, forming a mass sitoated in a bony case, the aknll. with the spinal ooid 
extending thiungh the vertebrii' and baring a definite relation to the sense organs, 
and sending branches to all partn of the body. 

"The tactile sense, or sense of loach, is common to all animals. It is the Fanda- 
tnental sense, of which all othera are bat modiQcations. The most conspicaoos 
senae organs are the eyes. A transparent spot on the front of some lover forms is 
probably the simplest of all sense organs, and anticipates the eye of higher animals. 
The simplest form of eyes is perhaps those of the sea anemone, in which there ara^ 
besides pigment cells, refractive bodies, snd from this tme eyes develop as the scale 
of life advaooet. la some worms trne eyei appear — a projecting, spherical lens, 
behind a litreons body, retina, and optic nerve. In the cmstacean^t. the eyes assume 
a qnite definite place in the bead, except in a few instances. In insects the eyes, 
both simple and compound, are located definitely on the head. In the ekalled verte- 
biates, the eyes are of definite nnmbor, and in all types occupy a definite position in 

the head. 

"The simplest kind of auditory organ ia found in the jelly fishes, the first lower 
form in which it appears. The otocysts, or almple ears, of the worms and mollusks 
are minute and ueaally difScnlt to find, as is the auditory nerve leading to the nerve 
centers. In Ihe clams the ears are in the so-called foot; in the cuttle-fiBh and snails. 
In Ihe head close to the brain; in the shrimps and crabs, at the base of the mandibles; 
in a few other emstaoeflns, at the base of the tail. In the insects there i* a real tym- 
panum cavity — a sac with a ganglionic coll within, but the position is very vari- 
able. In the locusts, the ears are at the base of the abdomen; in the bntydida and 
crickets, in the fore tibia; in the butterlliee. probably in the anlennn.-. etc. In the 
vertebrata the ears are two in number, and are definitely aitnated on the side! ot 
the head. The sense of smell is obscorely indicated by special iva^e organs in the 
invertebrate animals, nasal organs, as such, being characteristic only of the skulled 
Tertebrates. The organ of taste seems to be specially differentiated on!y in the vor- 
tebratee, so far as we can tell-" 

Our field is thus reduced to the vertebrates, for the sense organs are ao scattered 
throughout the body in the invertebratee that there is really no sDch part as the faoe< 
in that class, as understood when speaking of the vertebrates. It is ia thia Utter 
olase only that this part becomes apparent aa the seat of four of the special senses. 
Bow, then, does the face originate and develop in the vertebrata? 

In Ihe rtrltbraUa jMr. Wright, o{i. ci'.), "all the higher sense organs may be re- 
garded as differentiated parts of the skin, the nerves of which have become greatly 
speaialLeed, and have thus acquired a mure marked individuality than the other sen' 
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Boiy serves. . . Regnrdiug Mie Raditory orgsna, in tbe Bsbes only the ii 

eat ie preaenti without the additiciiiHi drum oavitj and eiternnl ear 'whjoli we liiid in 
the higher forniB. In the xharka the nnditor; labyrinth is sarroanded by OHrtilace. 
but in moel Sah^ it is tree. . The hi|;her veTtebrstea earcy ant the plan be- 

gun in the ehnrka, the Inbyrinth bein)j completely protected by an oaaeons capsole.'' 
Audition is assisted in some of the higher /orms by the erection of a sort ol sound- 
ing-bonrd Ccnm the integument — the e>terna] enr. This beoomes a very eipressive 
festore in some (omis, as in Eqriua. 

"The eye is rather more elaborated regarding its iiiternsl strnotnre in the higher 
vertebrates." and its popitiou in the face ia such as to miike it a very important ad- 
janot in expression. It L; oonsidered to -convey nK moch expression ||9 the facial 
festnres. and becomes eiprea<iive at nn uarlier stage in the evolation of the face. 
That \», animals which have little or no faoiat expression, vhose features are nnde- 
veloped and immobile, hare eyes which are very eipressiie. and indicate the feelings 
and passions with no nncertain signs. Its supporting stractures have little inilnence 
in modifying the featares, na they are not extensive in the class. 

The olfaotorj sensH organ is more important, regarding the inflnence it has in 
modifying the facial contour of animals. The BtrQOtnres erected tor iXi accommo- 
dation present great variety, and are often «ery eiteuaivH. The oi^an of smell " first 
appears as an involution of ttie skin in the lowest fuima, and in AmphioJ^MS is rep- 
resented by a ciliated sac near the anterior opening of the nearal canal," and retains 
this relative position in all vertebratea. " In fishes the forms of this organ are very 
various, bat in the sharks a groove lead* to the roof of the month, which i« after- 
ward changed into a canal in other higher forms." From tliis beginning the organ 
is developed in variona forms, and in gome animals, hb the rnminants, an eilremely 
extensive strnctnre is erected, with long and high nana! bones and large turbinated 
bones, for its accommodation. 

How much the aense of taate haa had to do with the development of the tongao, 
and consequent effect upon the oral structnres, we can form no estimate, tor these 
l^^trnoturSB seem to be erected mainly for th e accommodation of the d»ntal armature, 
the food habits cause the teeth to vary, or as the teeth may be de- 
'eloped for other purposes. k» these are modified to adapt them to the food hab- 
? formed to support the t<^eth, as. for instance, in the carnivoCB oc 
The month is developed, from a mere orifice for the reception of 
for its introduction into the alimentary canal, to the position of an important 
il featnre. In the higher Forma the lips advance from mere prehensile urgana to 
'teooming eonspicaons features in facial expression, for in man the mouth is the 
most expressive of the mobile featares. 

Rtyardum tht face in general, in the luwest vertebrntea ( Mr. Wright. 0]>. fit,) — 
itea, acranla. etc.. those headless vertebratea which are scarcely diifeten- 
n the moll UBOa and were long classed with them — there aeema to be little or 
ion for the special senses, and, of course, no trace of a face. In the lam- 
nra the flrst indication of a skDll, and two eyea are present, the proper 
er. The sharks have the eye and ear organized much like the higher 
e month is placed buck of the tip of the snout, and in this class the 
er jaw begins to assume the form of the higher vertebrates. Throoghout the 
H of fishes there is little to be learned aa to the face. The sknll is well developed, 
e eyea are large and eipresaionleaa, and the mouth is moved forward to the end of 
In the eels the face has advanoed a little, and is nearer the reptile form. 
ODB forms of fishes have remarkable, often grotesque, facial forms and 
ttpiessions — if such low faces can be said to have expression. Comparative physi- 
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3 bumau plifBioguomies to which the; 



ognomf oonld liken Ibem to man)' e 
bear reaemblanoe. 

In Ihe batraohiam, intermediate between fishec and reptiles, «e find eimilaj ei- 
pres.iionle?9 faces, and bnl little farther elRboration foe the aoeommadation of tbe 
sense organs. B»ing ampliibioasi howeveT, tbere begin to be some Bpecinl stmotntei 
for nnsal breathini;. The prominent eyes of tbe lond^ and frog^ are eonapienoDc 
tealnre^. The month is still a mere slit iii the integument for the admission of food, 
and the oQter ear does not yei appear. 

In the snakes, the face is still an eipresaionleeti area of the integument, bat the 
OTuei eje^ display the vioiocs pasMonii. kay variation of eipression in the ophidta 
a in the degree of the Tindictive emotions — the; liie to kill. In the lixards begins 
the ftrst snggistion of expression of the better emotions, for thej- really hSTe a be- 



nign. ( 



*peoie«. 

reptilian nneefit< 

una reptiles, then 

IB of the emotioi 

lave Fdunidai 



reptiles are grotesque or 
scale mail, ah in the crocfl- 
rs from which they are de- 
is little facial eipre»sian. 
e through the eyes, which 
ible deletapmenl.. it 



easionles*. the faoe bei 
dilee. In the birds, modified from tht 
scended in common n-ith contemporan 
bat, as a cinas, thvy convey all vnriatic 
are very eloqaent. The nasal a 
forms, and the extensive javs are covered *itli horny Kheaths oalled "the billa," O' 
mandibles, sbieh are varied infinitely ta Bocommodate them to varioas (ooda mnA 
other purposes. 

In the lower mammals, tbere i» not mach advancement, in the shape of the faoe 
and the st raclnre of the sense organs, from tbe reptiles. The onter ear appearti. and 
adds t,. the expression of the face in varioas ways. The nasal structure* are ei- 
teuded. the month widens, and the lips appear. In tbe rodents, the face is shortened 
and the lips are elongated. The elephants have con!<iderable elevation of the fore- 
head, which pives them the appearance i>f the intelligent character which they pos- 
sess, although this elevation is not due to brain, but to bone and air cells. The 
other paohyderms have flat and exprossionless face4. there often beio^ extravngnnt 
eiungalion and enlargement of the moath. The hiiros on the nose of the rhinoe- 
eroas do not add to his beauty, and the faoe of tbe hippopotamus is not to be cov- 
eted I Tbe face of the horse seems uiaah distorted by tbe great elongation of the 
oral and nasal etruotoreSn but the ears ara the most expressive features in this genns. 
In the ruroiuantia^ — especially the deer family — the face is elongated for the accom- 
modatiou of the extensive nasal sense orj^an and Che masticating area. Perhaps the 
aense of taste is more developed in the animals that have larger tongae.9, for dia- 
orimination in regard to foods, but of this we have no knowledge. The eye is large, 
beautifal and expressive in this class. 

In the carnivora, we find the face ahortsned below and widened above, to accom- 
modate the pccnliar jaws, nhioh are short and strong, for tearing flesh. In nocurd- 
anoe with the habits of the class, the face is often crnel and vicious, and becomee 
ferocious and terrifying when the destructive passions are aronsed. We first meet 
here some expression in the features. Eur the month and tips, eyes and ears, can be 
made to express affection, fear, definnosi anger, etc.. as in the cat and dog. 

In (ftcpn*iiia(«,weexpect to find the closest approach to man. for, io the process of 

ooUateral development from a common aaoeetry with them, man has retained many 

of their peculiarities. We can follow tbe evolution of the face pretty closely by 

atsdyiug it in this clasa from the lowest to the highest forms. In the lowest of tbe 

I primates, tbe lemurs, there is little change from the oarnivorons maiumals. The 

I Uoe is covered with hair, and devoid of expression. The ears are large, but have 

I liecoma more or less motionless; the eye« are expressive; the nasal and oral parts 
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Bte rejncpd, bat the fww is, still that of the mamnialB. The lower iuciBors are osn- 
all; mcliueil furwaid, are uot vertical, »o tbure ia no ohio. 

lag to the monkej's pruper, ve find a sadden chnnge. The (Bfp becomea 
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1 the little mnrmoaets hare odn^iderable fa- 
T ie^s bare, and the featarea become mobile, the 
eyebrows find lips being very actiTe. But the nose ia ill- developed. Probryonio. in 
(act. and ia especially deformed ia the new-world monkeys, in which the nostrils 
are set wide apart imd look outward — not dose act and looking downward, as in the 
old-world monbeys. The apper lip is wide and stiB; the month begins to have 
aomo eiproiision, bat the ohin ia still absent. The mouth ba< a oharacteristio up- 
ward oarre at the center, and dipe downward at the corners — a qnadrumsnoDB 
dharaot eristic wliioh reappears in many ouarse haman mouths, as many qnadmma- 
□oDS pecqliarttieti do thus reappear in the face of man. VariouB parts of the faces 
of raonkeja may be covered witb whiskers ot various colors, especially the lower 
part of the fHca and chin. 

The Labuons hare B long, dog-like face, the nose, mouth and chin resembling the 
canidK. In some forms, as the driUs and mandrills, the face is peculiarly marked 
by highly -Colo red shin. The remarkable cheek pouches, which are used for carrying 
food, are a characteristic of miiny of the baboons. 

The Anthi-opomorpha comprise the man-like npes — the orang-outnng. the chim- 
paniee. and the gorilla, as these, taken together, approach man most nearly in gen- 
eral Btrui-ture. Oue species resembles hitu in one part and anothor in a different 
part. None of them are very close, of coarse; but it has been often remarked that 
there is less difTerence than between the highest apes and the lowest iioadraraana, 
the lemurs. The lowest savage differs from the highest civilized man almost as mnoh 
, M he dues [rom the apes. 

In the orang the forehead ia full aud munded. and the face less brutal and feru- 

lons than in the gorilla. The head is potated and high, and the shape of the brain 

s like thnt of roan than that of any of the other apes. The lips are long, full, 

rojeoting. and eipiesaive. Their forme are recalled by the negroid and Celtic 

1. and perhaps others. 

The troglodytes inclade the cbimpanzee and goriUa. The latter has strong and 

(gh enprs-urbital ridges, erected (or the attachment of enormoas muscles, which 

H ferocious and forbidding appearnnoe. The ridges reduce the appiirent 

^ht ot the brain case slao. In the chimpanzee the whole face ia more like that of 

1, the rjdgei being redaoed and the face less brutal than in the gorilla. The head 

o pointed aa that of the orang. but higher than that of the gorilla. The flat 

}n of the external nares gives the chimpanzee's face an immature look. In 

e young the face is almost haman, bat the supra-orbital ridges and retreating fore- 

and increase with age, bringing oat the animality. The ears are mure 

>f man, and the lips are neither si 

d orang. The face in the apes is bare, brr 

Profejsor Mivart (in -'Man and Apes") is or 

!y of the descent of man from an ape-like ances 

-vaunted gorilla aa the near relatiV' 

n other primates that bring them jost as uea 

e the position of the evoiutionist and the defender of the hypothesis of the com- 

n origin of man and the quadrumana: for it is the resemblBnceA ia the class in 

ptieral. and not in any one species, that he would look for. Professor Mivart says; 

PThe gibbons are more humeu than the ornng, the chimpanzee, or gorilla, aa to the 

Mponderauce of the brain case over the bony face. Bat the s 

lunkeys exceed the gibbons in this reapeot, while the squirrel monkey exceeds a. 



iiteasile nor so large as iu the gorilla 
a skiuned, a ad much wrinkled. 

mpromisingly opposed to the (he- 
. He delights eapeciallj iu debaa- 
f man. and seeks oat resemblances 
ir nearer, to man. But these also 



himself. A gtriking (eatnce nr the haman skull ia the prominence of Ibe inferior 
mHrgin of Ihe lower jaw in front — f. e.. the presence of the 'chin.' This featare is 
qtute wanting in even the highest nnthropoidffi. A more or less developed ohiit ex- 
ists, howeier. in some loner forms, as the eiamang, althoagh no other ape or lemur 
shons a siaiilar oondition. Another marked htunan oranial obaraoter U the projee- 
tiun and transTerse couveiitj of the bunas of the nose. This convexity is quite 
AbsBDb in tiie ohimpaniee and in most gibbons. In tlie orang these bones are ex- 
oeedingl; small and flat, often even nniting into one bone or with the ndjoining jav 
booes. if indeed they are not altogether absent. In the (gorilla Ihej are slif^hlly oon- 
Tex trnnsverselj at their apper part, so that here we seem to have etijeuce of the 
predominant afBnity of the goriUa to mnn. Farther elBmination, huwevtr. allows 
that this character oan hnva no such meaning, since a still more decided convexity 
is found to exist in some Seranopitheoi, and even in the lowest bobooDi^. In the 
latter tha nasal bones only become mure oonvei toward mntnrity. beiu^ at tltst flat. 
. . . Now it is not the chimpanzee, certainly not the gorilla, nor yet the gib- 
bon, which most resembles man ad regards his brain. In this respect I he o rang 
stands highest in rank. The height of the orang's oerebmm in front is grenler in 
proportion than either the chimpanzee or gorilla, while the brain of the latter is be- 
low that of the ehimpanzee; so that this ninch-landed ape is inferior to both the 
orang and the chimpanzee. The simian's faith is at fault, and the pretender gorilla 
must abdicate in faTor of two better clainoanta at least." 

Professor Hniley sajs {"Man's Place in Natare''): "In the gorilla the face, 
formed largely by the mnsBive jawbones, predaminates over the brain case: iu man 
the proportions of the two are rerersed. In man the snrfaoe of the skall is sm6oth, 
and the snperciliary ridges or other prominenoes asnally project bat little, while in 
the gorilla vast crests are developed npon the sknll. and two strong ridges overhang 
the oavernons orbits like great penthouses. Sections of sknlla show, however, that 
some of the apparent defects of the gorilla's craninm arise in fact not so maoh from 
deficiency of brain case as from excessive development of parts of the face. The 
cranial cavity is not ill shaped, and the forehead is not truly flattened or very re- 
treating, its really well-formed cnrve being simply disguised by Ibe mass of bone 
which is built up against it. . . . It is the large proportional size of the facial 
bones and the great projection of the j»ws which gives the gorilla's sknll its small 
facial angle and the face its brutal oharscter. . . . The lower apes and monkeys 
exaggerate the general proportions of the mnzxle of the great anthropoid, so that 
his visage looks mild and homnn by comparison with theirs. The diSerenr>e be- 
tvreen the gorilla and the baboon is even greater than it appears at tirst sight, for 
the great facial mass of the former is largely dne to a downward development of the 
jaws; a certain homan character, superadded npon [hat almost pnrely forward, es- 
sentially brntaL, development of the same parts which eharnoteriies the baboon, and 
yet more distinguishes the lemor. . . . The orang's skull is as devoid of excess. 
ively developed sDperoiliary prominenoed as man's, though sometime: exhibiting 
crests in other places. In some of the cebine apes or others the cranium is as 
smooth and rounded aa that of man himself." 

The troth is that the divergencies are so many and the resemblances so few that 
none of the anthropomorpha are really very near to man. Still, the class, taken to- 
gether, presents many indications of relationship. In the facial form and featnrea 
there are many soch resemblances, evidencing the oollaieral development as well as 
the relationship of the face in man and the quadrnmana. 

Tht humnn face, like the remainder of the mere tenement of the soul, came op 
through many vicissitudes to its present beauty and perfection. As Huxley again 
says (op. pi(.); "Our evidences of the nobility of manhood will not be lassened by 
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the kDowledgA that tana U, in eabatanoe aad stractare, one mih the biutea; for be 
Blone possesses the marveloas sndovment of iateUIgeDce and artioalate apeeoh, 
whereby, in the aMnluT period of his eiiatence, he has olearlj' aaoamQiated and or- 
ganized the eiperience which is nanall; lost in other animals." The face indeed hns 
developed from the highest plane of animal life to that highest plane of human life, 
where we And its perfection, along with the deTelopment of that higher inteDeotoal 
power whi<'h dictated its aaperior formation. The path hy which the mntnal and 
fiimuttaneoas development of the face and mind wne accomplished after the mere 
brute was left behind is entirely lost; bat we know by the wondecfal reeolts that 
there was such a growth, sometime, somewhere. The face and brain were developed 
oollateral!;, and the high perfection of the face in man ie doe to his high brain de- 
velopment. It is nnfortnnate that the paleontologioal history of man has not been 
recovered; bat when it is fonnd, this, among other important qneations. will receive 
a flood of light. For the present, we mast be content with etadying the evidences 
of the evolotlon of the face in the collateral animal hranohes and in the embryolog- 
ical reoocd. 

We turn neit to the record of Tmbryoloa3l< which is, lo many respeota, mnoh mors 
dear and continaooa in the genetic evolntion of the face than the comparative rec- 
ord. The latter is sadly mutilated Nnd broken, so that only in a very few instances, 
as in the case of the horae, can the history of the development of a species be made 
oat at all. Contemporaneons species give ns an analogical history only, but we can 
judge from them what the evolutionary history of man most have haen like. That 
far we are positive, however, for the assumption is borne out. by the history of (he 
few species in which the record Ls oomptete, and we must reason from annlogy that 
thoHB whD!4e reciird ia incomplete most have had a similar history of evolution and 
de*e!opiuent. Man is, nnfortanately, one of the species in which the record is moat 
inoumpler.e: but judging from analogy, we necesaarily infer that he must have had 
a similar process of evolution. From this induction there is no escape. 

The Mind of ISan. But to his animal organization there ia superadded the eon- 
spiouons peculiarity of a high iulellectnal growth which is absolutely unique, and 
which sei^ him apart in s great department of his own. Ko other animal approaches 
him in regard ho mass of brain or mental power. The history of the development 
of thia remarkable faculty ia entirely lost, fur we are as yet in total ignorance of the 
bnrest hint of the process by which it aro^e. We are not convinced that it could 
have been developed troni an ordinary Hnimnl intelligence, for the mind of mah has 
many qualities which set it apart and distinct from the animal mind. It is ihese 
qniilities of mind and the victories over nature, and great aehievementB by rensofl 
of these ijualities, whioh distingnisb man from the mere animal. It does not seem 
poasibte that they could have been developed from the animal mind, ao far as we 
know the latter by its phenotnenn: bnt as we know it oniy by its phenomena and 
cannot b^cume rii rapport with it. we cannot judge finally. We may yet be per- 
mitted III necept the final cause of a supernatnrat interference in the process of the 
creation of the human mind aa a distinct and peculiar endowment of our species, 
whioh cnuncit be acoonnted for by the natural processes with which we are ac- 
quainted. 

Be the source what it may. the human mind ia a powerful factor in influenoing 
the evolution of the face, and to thia ia due the high development of that area of 
the htimnn body aa an eipressional organ. The inQnence of the mind upon the face 
Id the individual is, however, mainly postnatal; for whatever this may be in utero 
is probably only hereditary, with, perhaps, some ooonsional effI^ct from tranaient 
niaternal emotion. Without atuppiU); to dnell upon this, we pasd now lo tbe study 
of the evolution of the face from the embcyologioat espeel, in addition to its ana- 
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tomioal hietor; from the comparative a.tBndpoiDl. Tblft wiU lead he to a better 
ondeii-Candiiig of the tinfoldings and anfoldings, ChroDgh post genoilinl torma, 
throagb which the hQmBn (ace has come, op to the perfect flnw<<r of to-day. 

We notiae at the outset that the subject of the rmbryalogical history of mm i» 
greatly maapprelunded, oltbongli. as we have tiotioed before, it is simple in ila prit^ 
oiples, when stndied ftoro Ibe eTolotiontirj and oomparatiTB Btandpoiot. We hove 
been a long time in Bocepting the self-erident fact that ttie human embrvo pneses 
through stages of Hvolation that recall and illastrate the growth oF the speciest for 
the growth of the embrjo is, in fact, an epitome, a puoorama in miuialore. of the 
growth of (be speoies. It presents, at varions and snoceasiTe step». conditions and 
partd which are permanent in lower animaU. At flrat it resemlileij the ferj" lowest 
formj. then those neit higher, then those still higher, and then again higher, ontil 
its own type is reached, when itE form, in turn, becomes petmanenl. Ila growth 
simply iltostrate* the growth of the apeoies. and, by graded atngea of resemblances, 
points oat Ibe path by which its own type wna reached in the erointion of the spe- 
oies. Bat simple as this fact is, it remained anreougnized for long years, and is, in- 
deed, anderstood bv bnt few intelligent people even now. Prof. Ernst Haecbel. in 
" Evolation of Man,'' writes at length of "Anthropogeny," as the erolotion of man is 
□hristened. '"It is ant prising," he any*, ''to see what a little way the knowledge of 
haman evolalion has spread, even among the very atadents of natore." «)r again 
("History of Creation"); "The facts of embryology wonld alone be aufflcient to 
solve Ibe i|iiedtion of man's position in natnre, which is the highest of all problems, 
for their philoHophioal.importance cannot be too highly estimated. He proceeds to 
explain this important branch of science, and begins: 

"Onr first principle of biogeny-is, the evottition of the germ is a condensed evo- 
lution of the tribe, and the reprodnction is more complete in proportion as. in 
consequence of constant heredity, the original inherited erolation is more closely 
realized." 

Haeokel again says ("Evolution of Man"): "At a certain period in the develop- 
ment of the human embryo it has essentinlly the anatomical strncture of a lanoelet. 
later of a fish. and. in sabseijaent stages, of amphibian nnd mammal forms: in the 
farther evolation of these miimmnl forma, thoae first appear which ^toud lowest in 
the series, such as the forms allied to the beaked animals (pmilkortignehiis); then 
those allied to the poached animals [maratipialia), which are followed by furma most 
resembling apes, till ut last the peculiar hnman form is produced as the Snal result." 

The eiiibry^ilogy of the face is not diffionit to follow. It is conceded that its main 
elements are formed from the remains of the gill arches of the fishes and early ver- 
tebrate amphibious forms. In the early embryonio condition of the higher verte- 
brates, including man himself, we find on each side of the neak several gill slits, each 
with its gill arch. Mt. R. R. Wright ("Standard Natural History'') gays: "In the 
Hqaatio vertebrates the anterior part of the alimentary canal communicates with the 
outside by a aeries of gill clefts on either side, through which the water streams for 
respiratory purposes. Althongh these gill clefts shortiy disapper. with the exception 
of the first, in the air-breathing vertebrates, yet they are present in the embryos 
of all. even of fhe highest. Between the clefts lalao known as the visceral clefts] 
are solid pillars, viseeral folds, which are not developed in the higher forms, except 
in the first and second arches, the re«t being suppressed or nearly so. An actual 
fusion takes place between the upper arch and the cranial skeleton to form the up- 
per jaw, while the second arch is modified into the lower jaw, the Meckelian part, 
which is hinged to the apper jaw and suspended from it." Prom ihi; orgin the 
jaws are developed in all the higher forms, man ineladed. In the human embryo 
the origin of the face and jaws is well indicated, the gill clefts being quite conspic- 



ootiB in tbe embryo fnce. Their failnru to unite is the cause of that embrfologioal 
defurmit; knoiTQ as batelip. 

Of the origin of the vertebrate montb, Mt. Bettany writes (following Dootor 
DuhrD. "Natnie.'') that "tlitt vertebrate momh is a modern (stmctare, and urisea ex- 
tra ocdinarli; lata in develtipnieiit. The embryonio body is almiixt oompletdy formed. 
all tbe great systems ore estabiishw], while as yet there is no munth. Tt doe» not 
nri^e either in tbe position in which it penaaDently cemains in tbe rjiajocily uf vec- 
tebralea, but undergoes coosiderable shifting. Only in some flshea does it retain its 
primitive situation. The study of its development eatabliahes the idea thut the 
mouth of Turtebtntea ia homoingons with the gill oleCts." 

Hueckel, in " History uf Creation." agnin aayf: " In all ataniota, that is. all verte- 
brate animals having a skull oud brnin, the brnin, «hioh ia at first only the bladder- 
shaped dilations of the spinal marrow, divides into five bladders, lying one behind 
the other. This Is juel tbe same in all vertebrate embryos, from the lowest to the 
highest. The whole form of the body is as yet eiceedingly simple, being merely b 
thin, leaf-tike disk. Face, legi, intestines, ate. are completely wanting, but the Qve 
bladders are quite distinot. The firat bladder, the f'lre brain, develops into the 
bemispherea of the large bruin, the cerebrum. Theai'ponti forms the center of sight." 
ete. . . . "An exceedingly important t'ormation. of whiob we are nut able to 
rrcogniite a trace in the full-grown animal, are the aill archtu, whioh originally are 
common to all vertebrate animals, bat which at a later period are transformed into 
the most ilifTerent organs. Everyone knows the gill aroliea of fish ^thoee arched 
bones which lie behind one another Co the number of three or four, on each side of 
the ueob. and which support tbe gills, tbe respiratory organs of the fish. Now, tbeae 
gill arches originally eiii^t in embryo exactly the same in matt, in dogti, in fowU. in 
tortoises, as weil as in other vertebrate animals. It is only in fishes tbat theae re- 
main in their originnl form and develop into respiratory orgKns. In the other ver- 
tebrate nDlmala they are partly employed in the formation of tbe face |Bapecially 
the jaw npparatuB) and partly in the formation of the organ of hearing. 

"An einminatiun of the human embryo in the third or foartb week of its exist- 
ence shows it to be altogether dillerent from the fall j- developed man, and tbat it 
eiaotly corresponds to the undeveloped embryo form preaenled by the ape, dog. 
raljbit, or other mammals at tbe same stags of their ontogeny. At this stage it ia a 
bean-tbaped body of very simple atrnoture, with a tail behind and two pairs of 
paddles, resembling the Sua of a fish. Nearly the whole ol tbe front half of tbe 
budy conaistn of a shapeless bad without a face, on the sides of which are Beveral 
gitl Qssnres and gill arches, as in fishea. ... In Che embryo of mail, ns in all 
other vertebrates, the very remarkable and important etractares which are called 
tbe gill arches and gill openings appear at a very early period, on each side of the 
head. These are among the characteristic Bnd never-failing organs of Tertebrates. 
. . . The number uf these gill arches and of the gill openings between amounts, 
in the higher vertebrates, to four or live on each side; bnt the lower forms have a 
yet Inrger number. Originally they are used for respiration. In the higher verte- 
brates they afterwards close, and are transformed partly into the Jawa and partly 
into the lionelets of tbe ear. Almost simultaneoasly with developm(iut uf the gill 
Brohes, aud immediately behind these, the heart, with its four compartments, is 
formed, and above, on the side of the head, tbe rudiments of the higher sense or> 
gam appear — ^the nose, eye, and ear. These highly important organs originate in 
tbo very simplesC forms. Tbe organ of smell appears quite in front of the head, in 
tho shape of two little pits, above the mouth opening. The organ of sight, also in 
the form of a pit, comes neit behind tbe organ of smell, toward which a considera- 
ble vesicular ontgrowlb of the fore bruin grows on both sides of the head. Farther 
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bask appear! a (bird slit on eaah eide of the h»Bd, the first radimeDt of the oc^tin of 
hearing." 

Ot ngain: "At e very early stage, and vhile no trace of the oharacteriMio faoinl 
almctnre of man is yet lisibie, a pair of Bmall ^ooven appear before the primitive 
inoath oavity, the primitive nasal grooves. The; are separate from the moatli eev- 
r ft;< which also makes it appearance as a gioove-like indentntion uf tbe external 
I skin, opening in front of the blind anterior eitremitj of the intesllDS) conal. This 
pair of nasal grooves, as veil as the single month groove, are Uned by the external 
epidermis. The two inner nasal prooesses or flaps arise right and left of the grooves, 
and opposite to these rises another groove, betireen the eye and nasai gtouvei*. A 
pIng'Shaped formation projeots into the nasal grooves, which is the upper-jaw proo- 
Beluw the month groove lie the gill arches. The first of these develops into 
the jHw skeleton of the moatb, and is enlled the jnw arch. A small process first 
grows out from the base of the first gill Hrch; this is the npper-jaw prooess, which 
IS the principal part of the framework of the opper jaw. On its outer side the 
i Mflecward nnites. and in the middle portion the intermaxillary develops tor 
interior portion of the frontal pmcese. , . . The external nose is not devel- 
oped Dntil long after all the internal parte of the sense organ have been formed. It 
appears at the end of the second month, nnd grows out to form the process, bnt the 
n characteristic of man does not appoar until a far later period. In most forms, 
nose retains an undeveloped form. . . . The outer protective parts of the 
eye are meiely simple folds of the #kin. which appear in the third month. The inner 
parts originate from the inner atmctnres of the head. . . . The entrance to the 
intestinal osnnl is the mouth opening, which is part of the intestinal system, and re- 
ceives the food, which it passes on to the digestive organs. The external opening 
originates in a fold or groove-like incision of the eiternnl skin, and its membrane 
is formed from the skin. . . . The original formation of the mouth skeleton, the 
upper and lower jnws. is traceable lo the gill arches." 

From these remarkalile beginnings there has been developed the human face, 
with all its superadded powers of eipresxlon and physioni beanty. The first etude 
and immature form, ns seen at birth, with all its fntare possibilities, is produced by 
evolution along the siime path which leads to the development of the same parts in 
other animals, as already noted. The resemblance to lower forms is maintained to 
the last stage, the last noimat resemblance to disappear in the face of the human 
embryo being that of the apes. 

We have now studied the origin and followed the evolution of the face by varions 
paths. Surely tlie tittle evidence we have here gleaned from the great field of nature 
is of itself convincing that the face of man has arrived at its present perfection not 
by accident, not by one stroke of creative power, but by the simple, philosophical 
and natural methods of gradnal development and evolntiun. in accordance with na- 



IS THE RAISFALI. IS KASSiS ISCEEASISGt 



This important and interesting question 
The writer's reason for nndertaking its discc 
division of the record into periods and bis 
is different from that »f other writers, and ansi 



which has been much discuosed. 

It this time is his belief that his 
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conclasively as it can be answered from the record. He does not claim to be the 
first to show that the rainfall in Kansas is increasing, or to note the fact of period- 
icity in rainfall. Prof. F. H. Snow and others have noted these facts. 

The following table of annual rainfall of places in Kansas, taken mainly from the 
Fifth Biennial Report of the Kansas State Board of Agriculture, is the data that I 
have used. The rainfall for 1891 is computed from the observed rainfall for the first 
eight months and the mean monthly rainfall for the remaining four months: 



TABLE NO. 1. 



Year. 


1 
Ft. Leav- 
enworth. ' 

• 


Man- 
hattan. 


Laxp- 
rence. 


Ft, Seott. 


Fort 
Lamed. 


Topeka 

( Waahb'n 

College). 


Dodge 
City. 


Welling- 
ton. 


Wallace. 


1836.... 


♦30.66 
38.45 
26.28 
33.32 
32.14 
♦25.90 
♦ 26.29 
15.94 
48.12 
34.56 
23.75 
21.03 
37.99 
42.8-. 
27.07 
37.81 
36.53 
25.20 
24.40 
27.55 
42.72 
31.71 
.59.65 
38.84 
19.38 
27.27 
29.50 
♦30.40 
♦15.93 
♦50.88 

♦25.72" 
33.18 
35.31 
43.18 
56.75 
51.61 
32.16 
33.81 
• 31.26 
44.48 
52.06 
35.15 
41.55 
:i6.86 
39.95 
25.97 
41.04 
44.72 
43.70 
22.45 
37.05 
42.21 
40.93 
2M.49 
46.07 












. 


1837 .... 








::::::;::;!::::. ;:;::i::::::;;::i::::::::::i:::::::::: 


1838 .... 










1 


1 


1839 .... 






".'.'.'.'. "V 




1 




1840 






' 




■ 1 




1841 .... 








1 j 




1842 .... 








1 




1843 .... 






44.65 
' 62.60 
61.69 
84.04 
34.36 
29.25 
45.43 
30.03 
33.01 
46.52 


1 ■ 




1844... 






...1 




1845 .... 










1846 .... 






i i 

1 1 -. 




1847 .... 








1 

• ■•••■ .■■>I>>B.> ■•■> 




1848 .... 








1 




1849 . . . 












1850 .... 












1851 .... 













1852 .... 




,. . 








law .... 









I . . . . 




1864 .... 


16.95 
25.25 
24.84 
17.98 
81.97 
36.17 
14.72 
35.36 
27.80 
40.54 
20.08 
34.23 
•23.73 
26.50 
30.08 
28.22 
21.19 
28.62 
35.78 
26.16 
17.61 
17.96 
46.43 
43.79 
39.10 
36.86 
29.11 
28.94 
28.35 
36.79 
33.62 
25.09 
'27.25 
29.34 
31.23 
33.76 
24.99 
35.90 






1 




1855 .... 






i 1 







1856 ... 






1 






1857 .... 









i 1 






1858 .... 












ia59 .... 






I..' 






186«) 






^ 1 




1861 .... 






' 1 ; "■ 




1862 .... 












1863 . . . .* 


1 








1864 ... 


1 ! 






1865 .... 






36.50 






1866 .... 










1867 .... 






is. 86 
24.70 
14.11 









1868 .... 


37.48 
38.51 
31.32 
33.23 
32.63 
32.94 
28.87 
28.87 
44.18 
41.09 
38.39 
32.68 
32.65 
35.27 
27.60 
46.65 
43.70 
36.97 
24.25 
33.84 
44.17 
43.99 
36.32 
46.49 













1869 .... 













1870 














1871 





13.64 
12.97 
18.23 
21.73 
17.80 
18.19 
30.18 






.... * . 




1872 .... 









.... .. .... 




1873 .... 













1874 













1876 .... 








10.69 
15.40 
27.89 
17.96 
15.43 
18.12 
33.66 
13.14 
28.50 
30.36 
27.76 
15.14 




15.86 


1876.... 








16.98 


1877 .... 









16.61 


1878 . . 








19.28 


1879 .... 




^ 


33.14 
32.77 
26.33 
26.22 
44.43 
42.62 
30.35 
23.23 


28.96 
19.70 
39.47 
36.10 
40.49 


16.66 


1880.... 






34.10 


1H81 .... 






8.38 


1882 









1883 .... 








18H4 .... 








1885 .... 








1886 .... 








1887 .... 






, . . 






1888 .... 














1889... 
















1890 .... 















1891 .... 







... . 


















• • > 





♦FlK'ire"* obtained by lattrpnlation. 

The records of Fort Leavenworth, Manhattan and Lawrence are the only ones 
extending over a period of suflicient length to be of much value in answering this 
question. * 

The accompanying chart shows the annual rainfall line drawn to scale for these 

—2 
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e places, and also for Fort 
and seven-rear wet periods. 

By a dry period we do not mean that ench year of it is 
of some years, in a dry perioti, may be greater than that ir 
Hod. One period is dry compared with anuther whan the i 
period is leas than that of the second. 

Beginning with the Fort Leavenwortli line, we see ftam it that from Wifi to 16 
there is a sevati-yeat dry period, the mean rainfall foe this period being 3(I,4H ioohi 
From latH toiS-til there is a wet period, the mean rainfall for this period being 32.1>3 
inches. Table No, 2 gives the resulCB in tabular form. 



It shaWB also the division into seven-year dry- 



dry year. The raiufalf 
some yeara ol a wet pe- 
,ean rainfall of the firrttj 



pT 


>0>T 


UUVKX. 


»Ta. 


..X^lTIAK. 


>^w. 


»«. 


eeriaa. 


Vam, 


Jtmiu 


mriod. 


««., 


*«-. 


Ariod. 


*«i^J 


Bl'n 




NO.M 
H.OB 


so.u 
ss.m 










{ 




























Bth";:;: 


on 

MS a 

J9IU 


m'.ta 














Wh 








Mg»-fiJ 


38. ni 



Examining the meaoa in eolomii iliree. table No. 2, we nee that Ihuae of the fifth, 
sitth and seventh periods ate larger than those preceding them, indicating a inrge 
inprease in the rainfall. We will snbtraot from the mean of the fifth period 1 inch, 
from the mean of the sixth 9 inohes, and from the mean of the seventh 4| inches, in 
order partly to eliminate this large increase. Colnmn fonr gives the means when 
ehna reduced. Eiamining the means in this column, we see that they are alternately 
wet and dry, and that each dry mean is wetter than the preceding dry mean, and 
each wet mean is wetter than the preoeding wet mean. Hence, after taking awny 
toil inches ol rainfall from this record, there is left a gradaal increase daring the 
whole R6 years covered by the record. 

Consider next the Manhattan line: The record of rainfall at this place begins in 
I8S4. This ia not the beginning of a period; the first lull period of this record (the 
foorth period of the Fort Leavenworth record ) begins in 1M7. Colnmn six, table 
No. 2, gives the means for this place. We enbtiaet 1) inches from the siith mean. 
■nd 6i inches from the seventh mean, giving the means in colnmn seven. BiamiO' 
ing the means in Ihis column, we Bnd that they are alternately wet and dry. and each 
n the preceding dry mean, and each wet mean is wetter than 
• preceding wet meifn. Hence, after taking away 64^ inches of rainfall from this 
t, there is left a gradual increase dnring the whole 35 years covered by the 



ing the three Lawre 
^ eighth Is larger than the sevi 
« been n grHdnal i 




ee means, in column nine, table No. 2, 
ith, the sev«nth larger than the sixth. ] 
infall at this place dwing the 31 years 



<e that 



[ It should be remembered that the writer does not claim that the iHinfall has nl- 

1 Kansas, or that H will continue to increase In the future. 

la oonolnsions apply only to these three plsoea for the time coveted by the rMord. 
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In the «|>rlnK u( ll^iMl. I oiaH slrack with the verj earl; nppeamDce o[ an Ery- 
ihiiiniuiH upon the cnmiiuK ol Midlmid CulleRe. At ouce I otiserved that. besiJM ite 
twry ffirlf itppaHrniioe, it showed chnmoterigtW different from E. albiduui Nnlt., 
- olilol DinoDK wlii[>h «un its <lend)^r. unininttled lenvHa, nnd the fact that almost ev«ry 
plNiit bore n Hnwer. All ftTnllslile lireratnre wna at once oiamiiied. but I could Gad 
Dti[hlu){ to ngm exactly iu deeorlptiun with this plant. As eooii as the Uuners ap- 
Iitnrei] «t(nln. till* lut npling. I sent sixsoirnens to Frofaasor EellermaD, thinking; 
thAt p«rhH|>« h« O'liild Und a raure aoournte description in the library of the A^i- 
oiiltutnl Colls|[o. Bat lie reptiad that £. albiduni came nearcet to it, ihoagh he Kd- 
inltlMl tlmt Ihu plnat Reemed to be an intereiitii^ Tamtion. Speoiiuens were tlien 
•ent tu Uoulor Tre]ea«e, wliu replied that his attention had been ealled to the same 
pliuit only n few daya previous by specimens found iu the MisKouri bottoina. and 
that li" would he on th« lookout for the plaut when it rhould again apjiear nsib year. 
1 then pulillshvd iu the May number of tlie MiiilaHd CoHtgr Monthly an acooont of 
Ih* plant, under th« uiuue of Erj/throniunt maochormm. in honor of Midland, shoit- 
init the lending puintii la vhjoh it differs from E. aHildviii, nil h which it had hitherto 
been ciintused. 1 also sent pressed speoitnena and bulbs to Prof. Sereno IVutson, of 
t'Hllibrldiif, and he hae kindly given it recognition in his revision of fr^rhroniKni, 
na publutaod lu his Inst issne of -' Contributions to Anierioan Butan;," July. lAUl, 
wlmr* h* lays, that the plant nns " liret noted as a variety of £. albidum by Mr. B. 
Bortceaa ^Rat. tlai. 3. 1I&), and Mr. M. H. Fanton \same, 2, 1331; perhaps well sep- 
nrktmt from that apnoioe by Prof. E. B. Knerr {.Vidlaiid Colliye .Vouthlu. 2, fi)." 

The point* of dilTereuce b«t«een the tvn epeoies. upon whieh I would baae their 
dlatiiictlou na sach. are aa folios^: 

E. iMnnvhornim i* abonl 1(1 days earlier iu bluom; has mnch longer and more 
narruw, unmuttlx) loavto. Iheae being asoally from one-fonrih to one inch wide, and 
aiimetline* Ms mneh m K to It) inehea long: the perianth is aleo much longer, some- 
time* tvaching Iwu in^hea, Is Dever reflezed as ia £■ albidnm when in full bloom, and 
I* Invendrr tinted rather Ihltn pinhUh. The ovary is oblong, arising from a stipe 
a* (hick H* ito liane. while the sliite of £. alhiHiti'i is quite abraplly narrowed. The 
<>ruM section ot the ovary is bluntly trinngalar. with the nidea oonvei, because of 
widor pan tllons, while In the vaher elieetes they are concave. The cap!.ii)e«i are obo- 
rate. <dont}ated eoiuetime* as mnoh as \i inches long and one-halt inch thick. New 
ct>miii are drvelojvMl at the base within the old in both the sterile and fertile planta- 
in each bulb tour t>r five such eorms, arranged somewhat spirally, may be coanted, 
the lowMt and onlvrmost tarnikhing the bod for lb* plant of the neil season. It ia 
qulle diflervnt with E.albidnm. where b» noon as the leaf is developed the eorins send 
ult two ahvots lioarins enlargements at the ends, which are to becionie the cornu for 
Ihenett yearV jiUtiif- ThweshoiMsortinderKroDDd nmners varftn length, depend- 
ing Dpon the soil, tnvm 3 to 10 inches: bw aa the great majority of corms are small 
Ihey eeni! up Imt one leaf, ilnly is a. the rat* eioeptlon that a rcnnsr ha* pene- 
Iratfd deep enongti and stored eatBcient nunrishment to send np the foliovin^ spring 
two vl^iroQi learos beanng in their midst that most iMwaiifnl .if our spring flow- 
*r*i the dogtooth tiolM- As e*oh plant produce* (wo new oorms each eeason. «w 
MWdllj ■«* how a wh<de kill alope may tieeome thtebly cNrprteid with these exqoi- 
)>R«4y-m<>ltl«d )eaiiw>. Bnt tlie plants beariitg flowen are frw in comparison. Ko( 
an with C mrKtckriTtvin. for here tlie blooming (on>i> are the mnltUMIe and ibe 



Blerile (prubabl; only aeedlinijs), appeHrtng Isti 
gpecies eo choice a» to habitRt. fur it is ve-r; abandant ot 
trhelher open aud gruaty or vooded. la fnct, it is fonnd 
conld not be made to grow. 

Tu rMspitaJate: Ths points most esp»;i[iUj to be noti 
Rre. earl; HppearRuce, mure slender anpect thronghoi 
ooiy half reHeied at iD04t, flowering forms vastly mu 
appeariog' Urnt, oorm rather bulb-like aod vithoat r 

■e extended. 



I this 
; bU north-facing slopes. 
1 places where E. albiduni 

ted as marking Ihe apBcios 

leaves nnmotlled, perianth 

iterile and 

id range of habitat 




E\AMI.\ATIOS OF SOLASUM ROSTKATUM. 



ieldi and roadsideB. Solanuni roatraluin, la one of 
the common weeds belonging to the natural order Soianncwr, fnmiliar to every one 
— eo fnoiiliar thnt any minute descriptioa ii ijaite nnnedeeanr;. It is veiy priokl; 
in all parts of the plant: hunry, with a copions wuuLly. stellate pubescenoe. It has 
been our purpose to ascertain whether the plant contained an; large per cent, of 
alkaloid similar to thnt of other species obtained from this order, sncU us hyoscya- 
m. bell ado una. tobacco, etc, 

estigatiun, the leaves and leafy tops were selected, and 

ealmenti The air-dried powder was subjected to the 

entigrade, itt a drying oven^ nntil it ceased to Idsh 

:, lost 15.0 per cent., which was estimated as 

B incinerated in a platinum capsule, and 



For the purpose of this in 
BObjoEted to the following i 
temperntare of 110 degrees 
weight. The powder, by thii 

Two grams of the powder w 
Pi the ashes treated with hydrochloric aoid 
ion iadi<^ating the presence a 
ft nam, aitioa. phosphi 
n yielded an ex 

t mainly of coloring r 
a ether 

) WAS evaporated 
io odor, very sharp and oleagi: 
0,14 per cent. This alcoholic eitr 



nd waler; the solntio 

oaloiora, magnesium, iron, sodium, alnmi- 

aoid. The powdeT treated with ether by continnuns peroo- 

it 3.26 per cent. This eitrnot wac of a deep green color, with 

and bland taste; odor, strong and bay-like. It cunaisted 

er and inert resin. The residaal powder left after treatment 

percolator was treated with atoohol; the alouhulio tinc- 

I, leaving a. dark green eittaot having a heavy nar- 

taate. The yield of nlchoholic extract was 

rns treated with water acidulated with snl- 



■ipliaric acid, and filtrated, the tiUrate rendeied alkaline by 
KMher in a separator. The ethereal layer was separated a: 
V ntraot .t)8 per cent. The color of this ethereal extra- 
I quite naraotio. tinder the lens, small, feathery oryalala conld 



and shaken with 
ated, yielding an 
greenish, the odoc 
small pat- 



apoi 



■■tioD of the extract was incinerated on a plaCinnm foil, which left a very minnte resi- 
^ doe. The extract was again treated with ncidnlated water, tu dieeolre out any of the 
i idkaloid, and bring it into a pure state. The solution thos made was treated with 
IS alkaloidal reagents — potassio^raeicuric iodide, pboapho-molybdic acid. tan- 
It 8cid, platiuio chloride — which gave unmistakable signs of the presence of the 
Ikaloid. On evaporating the acidulated solution over salphnrio acid on a watch 
Vestal, and examining under a one-inch objective, nonierans minute crystals, aoian- 
a handles, were seen. 
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■Kparmfafr. and k fe« dfo^ « 

u» rtiiiiTofurnie laj-si, «bJcti «>a (aiil; M|M- 
"•I'lr. ountalDloK IV e. c. of vbmt la wbialt bad 

>!;• 'li'if^'i >j| rSiluu >uljibu(te sold, a^tktad. and wben Ih* cUnro- 

'( *»)n[lf •IhIi II wmdrNwu iiff Into n Ihlrd M)>B»tor. cunlainiliK 5 c.e. 

il ••IM, RitilH M|{ltHt»il, mid nlluwMl lo *taud. whloh Blloved the ohluro- 

»|<itriil>, irhliili WM ttion drawn uir. To the comeDtB of the flist> 

III IrHali rililorufunn. wliloh WM jiuaiiBd int.-i the sev- 

I lidd-iih lilt! nnlduUtad iii|0«uiii Uaidn wore mixed and rendered 

xxilH, tllKD ■«i>Hrnlliiu l>» nU»l»td In n ti.lecKl.); pare »tnte. The 

HMlfRllDIHl (lillll WW WMliNil WitU kliroa •UoOMxiv* |>ortlc>iie of chlurnfurm : 10. 10, 

Nliil III H.i>,,rM|>"i>l Italy. 'Ulmnliliiiiifiiriiilaixilnllotiavnpoiatoil. Tbexomewhat orfs- 

IhIIIiih rMUIiiK WH< iUMiil>«d III noldulHlva wnter, nnd llif »olutiuii dirided into t«o 

liiirlliill', KRoli |M>i|.|iiii ii<|in>i>t>uMliu n n. v. nl lli« Quid aitraat. This wae triturnlad 

Willi iullKliiii i>r |ii>l.n»lii iiivtinirlH iKillin 1 M<iy*r'* rvagtiit). NI,„, irliioh ce(|iiited 

.1 I'K. i>( Mil* iBftuBtit, Ai<ii»rdlii|| Ut DrHgnDdorfl, I c.c. of Mnyur'a ri>H{[eiit. NI,s, 

|ilitHt|iMNtM JDHIIIA .il Mthiptll*. K*tliiiMUli|t th* Kniunnt iif this unknnva nlbnloid 

hixh tlin nliiiVv dttiM, WB liii>» imtUrn ninl(l|>llvd lij .; = .ikhsTB, «hiob, nmltlpljed b; 

(III liii<l<tiili\ llif |ii>i'Ui>iilim<i, ulTM II* AiNI |>*ro«ut. Thu n o.c oor res ponding to tbe 

HH« )ii»t I'lniiiliiml, MM tMtvil HrMtliiii'tiidNlly. by iiddiii|t Mayer'!" r*«geul iu exoem 

nlid oolulitnu *l>" l>rHnl|ilttitti. Tliti |irm>l|iH(il*, «h»n drivd. weighed .Oin, wfaioh< 

vtiMt »ii|l)l|>ltiul bjt ,4m («« !•}»»'* rhiitiuitMiitltMl AuMjing. pa^ fiC.t yielded 

MdvithM |it«««>m of Mssajr «u liicd. a ppoe- 
l»^. rt( CiMteMU: & o. o, of tfag «aid ai- 
Mih t CO. a) HiteUoKol pweUoriila «f Ira* 



■«: itM AlteMdk Mind *ak tW ma. «■«» 
-hi fMnisttttfw «•• MtncMd bjr iiiiM^ te 
• s<t 4litM**B4>kNM«a«id1awpMi teMaC 
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mented b; certain physiological text!!. These lattec points are no* oat of the qoM- 
tion. for the limited time we have bad to work. We hare, hoirevec, a very tew orya- 
taU of the aubetnnce here to present, promising to follow the inveetigBtioii farther 



AS [XEXPENSIVK REAGENT BOTTLE, OF SERVICE IS MICROSniPIC 
WOEK. 




A very convenient reagent bottle, of sernoe in pre- 
paring monnts for the microscope, niaj be made in a few 
minutes from an ordinary wide-month, half-anDee or unnce 
bottle, B short piece of glass tnbing, a bit gf robber tub- 
inK- and an ordinary vood corb to fit the boUle. 

Having aeieoted a piece of rIbsb tnbing abont one- 
fonrth inch in diameter and two feet long, soften it in a 
flame and draw ont to n narrow contraction at intHrvals 
of aboDt four inches, then cut off the sections with a die 
After about «ii of these have been miide, Bgain cat each 
one through ifie middle with a flle and ronnd off the 
sharp edge? of both ends by holding in the flame a few 
secondw. tBking OBre, however not to allow the amaller 
end to i^toxe up. In this way enough tabes for a dozen 
bottles can be m»de in a few mmDtea Next ■elect oorkH 
lo fit tht buttles, and with a cork borar make a hole 
through the middle ol each of proper size to admit one 
I the glass Inbes and hold it firmly Pass the tubes 
^eh being somewhat over two inches long) through the 

.til, when placed in the bottles the narrow end p^^ j 

"will almoBl reach the bottom. Thin will leave about three- 
eighths uf nn inch of the wide end of the tabe extending above the cork. 
proCradiog portion paKs abuni Ij inches of rubber tubing one-fourth inch 

Now done the open end of the tube by about one-foarth inch of the cure that 
removed from the cork in making the perforation, and the bottle is coroplete. 
d it very oonvenient to hare a dozen or more, one for each flnid employed in 
ling abont the microscope. These bottles are very ineipenaive, the whole dozen 
og not morethan a single one of the glass -stoppered, glass-covered dropping 
les, and they work more satisfactorily. 
In use, the rubber tube above the cork is lirst compressed, then the pressure re- 
us filling the glass tube with liqaid. Cork and tube are now removed to- 
•ther from the bottle, and as much of the litjaid as is desired is delivered ju^t where 
noted on the glass atip by again comprefeing the rubber. The cork and lube are 
irned tu the proper bottle, where they will be in readiness when again 
neanwhile serving as a stopper to eiolude dust or moistnre b» eReotually as 
mj glass oover ever devised. 

This simple device was first described by the iwthor in Th» Microicope for April, 
|WBI, bat he again presents it, hoping that it may prove as o< 
o himself. 
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VARIATIOSS IX DOMIXAST I^PFICIKS OF PLANTS. 






the II 



'JVariatio 



t propoxitioDS offered by Mr. Darvin, in duoossilig 
Nntnre,*' U. that "nide- ranging, m no h -diffused and 
a species var; most."* Ooe would DHtQrBllf aappose thnt sqcIi a proposi- 
tioa, if trne, conid be easily demoDBtralafd b^ mau; illastrations frum nntaie, seeing 
that ao man; of our native specie« are far-renchini^ iu their habitat, eiteuding over 
vast areas of the Uoited States, and even of the American couCinect. encuantering 
nn endless variety of soils and extreme changes of temperatore and uioistiira. 

For the pnrpoBe of aaoertaining how far sneh a demonstration coold be earned 
ont from a stadjr of the mast common and widely diffased of oar Western >peeies of 
flovering plants, I have gathered together snch notes of original observation u>d 
material from reports of other writers as form the basis of this paper. Kot having 
determined npon sach a pnrpose. however, nntil late in the sammer season. I havo 
oul; collated snffioient material for n preliminary discnseion of the nabjeot. 

The first thing to imprean the oarofnl observer is the (act, often repeat«d. that 
that there ia variation eceryTohere, and the mure carefnily one obferves the greater 
the amoant of variation that is noted, nntil it appears to be entirely without limit 
and becomes extremely delicate and iafinjteeimal, snoh as woald be whullj over- 
looked by the indifferent observer. 

It may be convenient to look npon the difference* arising through variations as 
being of several grades, namely, individual, varietal, specific, generic, etc., corre- 
sponding to the different terms individual, variety, species, geans. etc.. u^.ed in th« 
olasiification of the living forms, althoagh the former shade into each other eiacttf 
as do the latter. 

In discnssing the anbject at hand. I Khali have mainly to do with vacielal diffsr- 
enoes, which, however, are simply individual differences increased, and linally made 
permanent, through the power of hereditary transmission. 

Species of plants tend to aocommodate themselves, throngh variation princi- 
pally, to tonr different changeo of environment — changes of soil, moi^tare, light, 
and tempeiatare. As the territory covered by the notes and observations of this 
paper is oomparatively small, iacloding Kansas, Indian Territory, as far as the 
Canadian river. Panhandle, Texas, and eastern Colorado (althongh references will 
be made at times to other districts), the elements of light and temperature will not 
be so important as those of soil and moisture. 

I ahall now oontinne the immediate disonssion of my snbjeet nnder foar differ- 
ent heads: (I) Variations in size, that is, at the entire plant, or any part of it; (3) 
variations in morphology; (3) variations in the character of the trichomes. or enr- 
faee appendages: and (t) variations in color, mainly of the flower. 
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I. — ViBimuNS II 



BlEI 



It would be impossible to bring together Ml the iUiistmtion>i that might prop- 
erly l>e inDlDded Qader Ibin bend; and 1 shnll onty refer to n considerable DQinber 
of those oaaea that farniBh the inoBt ponitive proof of onr propoaitiou, 

tEiuiihera terrulala Sntt, - And its forma should prubablf be placed flr^t in this 
list of illastTHtiona. It ii well distributed over b; far the greater portioD of the 
United StHteti, aoaompanied by a number of described varieties nnd a limitless 
noinber of intBrmediate fLirms. There is great Tariation in the size of tbe entire 
It and of the Itaf and Uower, the flowers tanging in sine (rorn nearly two iuohea 
<99 to H little more than half an inch. Us largest represeDtatiies are found eaet- 
irard, eis a rule, and it becomes smaller farther and faither into the sandj districts of 
the BoDthwest and on Che summits of rocky biUa. 1 have myself found at least three 
distinct forms of this spei^ies, with many intermediate f{rail(i«. The largest form 
was noted on the prairies of the Pottawatomie country, in central Indian Territory; 
the smallest on the gjpsnm hills and in sundy districts of western Indian Territory 
and Panhnndle. Texas, and a form intermediate in various places in Kansas and 
tbe other two coontries first named. Two !arge- dowered varieties are mentioned in 
the mannal of western Texas plnats* as oooorring in (hat region. 

Panieum virgalum L.^One of onr most common and widely diffused Atnerienn 
gcsBsea- — ^ia simply invariable iu its variableness. It varies in the general caRrseness 
of the plant and the size of the spikelet s. Yet. it may be noted that this species 
hua but one published North American variety (accordmg to Oyster's "LiHt"); nnd 
it should be remarked here that one cannot always determine upon the amount of 
arlidnlar species from the number of its described varieties, as tbe 
9, although Ignite numerous and extremely diverse, may nut be suffioient in 
'e for the establishment of a new variety. 
QrindeUa »i/nari-oiB Donal - Presents cdnsiderable variations in the size of leaf 
d Hower head. Its variety graniiijlora Gray is well known. 
Tradeacantia piloaa Lehm. — Very wide langiog: i^rows gcndaally, but oonaidera- 
[Slly, smaller, from eastern Kansas to New IUeii<fo. 

Other common speoies that vary in size may be noted, as follows: 
Engetmanaia pinnitlifida T. & O.— Orons smaller to the westward. 
Cbryiopaif Billoia Nott.^Variea in size of head, and of the whole plant. 
Pttalontemon riolaceu* Mi.~Varies extremely, principally in size of heads. A 
form. seeminKly oonatnnt, (oand In Morton count;. Kansas, Is probably vai. Unuia 
Conllerf 

Prtaloilemon tandidua Mx, — Variea also aa the last. 
Aplopoppui tpiHU-lomi DC. — Varies in size of beads. 

Then there is the great host of asters and eolidagos that vary bo much that the 
__ TBtieties. and even some species, with their multitude of intermediate forma, pre- 
>t inextricable confusion. Among them may be mentioned; 
KiUIJIonu Ait. 



A . eriaofdei L. 
t. tallci/oUvi 






J) Ait. 



Soliilago canaderuif 
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II. — Vabiations is Mobpholooi. 

V&riatiolis io the form o( the Zi^tfT B«em'to be the moat oommon andeT this bead. 

Catllrrhoe Involtierata Qtay^Is one of the most VBcisLile, in this respeot, of our 
oommoa apeoies. The form of the lea( ranges from entire to many cleft, while 8»eti 
''the segments themaelves may be lolied.'' 

VitU riparia Mi. — Alev presents great TatiationB in form of the leaf, rutging 
from entice Io deeply 3-tobed. 

Several species of Phaaeolns, quite oommon, show great variations in leaf mor- 
phology, espeoinllj in FhaseoluM diverFifoUtm Pers. + 

Qrindglin aijuarroaa Dan. and Iotids- — Show great variations in fhe form of the 
leaf, and involnoral bracts especially. 

Varistiona in the forme of oampuDnd leavea are eery direcae, and were fnlly and 
ably discDssed in a paper at thi> precwding meeting of this Academy of Soietiee.t 

Carex atraminta &obk. — Is veil known to be eittemely Tariable, and also cam- 
moD. It varies prinoipaliy in the form and arrangement of the spike and spikriets. 
It has a nnmber of pabliabed varieties, and nnmberleas intermediate forma; 

Carex laj^ijlora Lam. — Variea hUo as the last, and in the form Of the leaf. Very 



There are many instanoes known of the donbling of flowers among cammon 
species, bnt these seem to be monstroaitieH, appearing only for a time, as thet« it 
apparent^ no caae on record, so far aa I know, where snoh t: 
Btant among wild plants. 

Other species that rony be added are: 

(EnoChera aiimala L.— Varies in form of leaf. 

Uaillardia piilrhrUa Foog. — Varies in form of leaf. 

Verbena liipirmatiflda Nntt.— Varies in form of leaf. 

Anfmone drcapttata L. — Varies in form of leaf. 

Aplt^apjiva ipinuloiiu DC.— Varies in leaf morphology. 

Panieuin rnit-nalli L.—Vsriea iu nil parte. 

Smi-i^lo 'iougltuli DC. — Varies greatly in form of leaf. 



III. — ViEliTIONB 1 



TaicnoxKH. 



Aplopappua spinHiasuM DC. —Is one of the moat Tariable- species in the develop- 
of triohumes, and, al the same time, b very oommon species, and widely diffused. 
It varies from smooth to whitish woolly, with all intermediate forms. Have col- 
lected three different forma at Thscosb and Canadian City, Tei.— one of them entirely 
smooth. Reported from Colorndo witli ''soft, minnte woolly pubeacence. % 

Chryiopii ritiaea Nntt.— "Extremely variable in the size and shape of the leavaa, 
in the nnmber of the flower heads, and in Che bind and amount of pabetetnee. It in- 
olodes several nominal apeoiee. Common treryiphere, at all elerations." § 

The above description of this species is ao completely confirmed by my own ob- 
servations, that I copy it entire. Have ooUeeted speeimena, showing several stage* 
in the development of trichomes, at different places in southwest Kansas, western 
Indian Territory, and Texas panhandle. 

Others may be added, as follows: 

fia^sfmannia ptnnatifida T. & O. — Flower beads more hairy, seemingly, farther 
westward. 



» StrDiAoi'lilrJ I 
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RwibfckUi hirta L. — Plant more hispid \a sums looalitiea than in others, 
CEttothtra (iniiota L. — Varies in the amount of pnbesoenoe, 
Orindelia sqaarrota DuB.— Conflidarable varintion in the degreeof viBfOdity. 
5«iiKJo dovgleuii DC. — Varies eitiemely, from ({labrate green to wbite tomec- 

tose. Verj common all over the Bonthweatecn great ptaingi^ 

Eitldrllio tagetina Nott. — Varies in amount of pubssoeuce, and ia qaite common- 
Several species of Astragalus vary extremely in the amoauf of pubescenoe. es- 

peoialiy Atlragalitx loll/larna Hook. 



IV.— V, 



Lepachyg coliimnarii T. ik Q., vith its var. pitlaherrinia T. i. G., and iulermetlinle 
forme, are striking examples of variation ia color. lilnBttationB of all the varioaB 
shades, gradnating fcum the one extreme to the other, can easily be foand in soath' 



Viblo tricolor L.^With its various forms, is perhaps the moet variable in color 
of all onr commun species. The color of the Sover is of all shades from. " purple 
through ubite to yellow," and it is well knovn that from it have sprnng all oar cul- 
tivated pansies, with their mimy and variegated colors. 

LOxalla violacea L. — Often presents pure white Uowers, in certain isolated spots. 
Viola palmata L.; var. micullata Gray — Often shows white flowers, eepeoially in 
"2 
west 
™; 
Ban 
\ 



Lfpachys tagelea Gray — Presents varioas shades of color in flowering, exactly oor- 
Bspondiug to those of the last. Have collected the various forma in soothwest 
Kansas, This species, however, does not seem to be verj widely diffused. 

Others may be added, as follows: 

Tradetcantia virginioa L.— Variooa shades of purpie, blue, and rod. 

Siayrine/iinm mitcronalttia Mi. and 

?. uncsps L. — various shades of blue. 

Caltirrhor inrolnerata Gray — Varioos shades of purple and red. and sometimes 
neftrly white,* 

Atttr mvltiflorut Alt.— White and intermediate iihBdes to blue, 

Phtox diparicala L, — All shades, from violet to white and red. 

SuhranK-ia unctiinla Willd. — Deep red to oearly white ( rarely pure white, as uoted 
D western Indian Territoryj.t 

Androp'igon pivincialli Lam,, and Panicum ena-gaiU h. — Vary greatly iu color 
of all parts of the plant. 

I shall DOW mention, ou the other hand, a number of the most striking illoatra- 
tions. among hundreds of others, of constancy in species. Nearly nl! are 4uite uu- 
commun, but usually wide ranging: 

Prttttdaniim nuilieauh Nutt.- -Quite rare, in rty experience. 

Lithoai/erm-im hirlam Lehm.— ( Slightly "variable in color of Hower.) 

Sedfitldia Jle.euoia Vasey^ Iu sand hills of the Southwest. 

CatHlUia ttsimjtara Ph. 

NautKHhiM »f3»UJforum Nutt.— [Slight variableness,) 

Atripttx cxpoiima Wats, — Southwestern great plains. 

Clromtlla iinoutti/oila Torr. 






k" (ir-jve, in tlie iIl'IbUjt of Jtlngfl' 
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Attragalu3 blautcatus Ota;. 

Dalta aiop*cunnde4 Willd. — ( Somewhat wide ranging, but 

£ri{iena% aanuum NoU. — I Wide rnaging. bat Dnoominoa.) 

Korhia americana Wats.— ( Reetrioted to saliDe soila.) 

Luplnu» piitillvs Ph>-(In asodr iliHtciots.) 

Qaillantla limple-x Scheele — Quite rnre in my experience. 

Oxgtrvpa inonUeola Gray — Alao rate. 

Pioratea araophj/lla Ph. 

DaUa Umata Spreng.^ ( Rather plentifoL oul; in sandf difltrieta.) 

Prlalaiteman Filbwui Natt. — (In sand; districts.) 

Townaendia ttritea Hook.^ ( Rather wide ranging, but Qneommon.^ 

In coDctading, I would urge that more attention he paid, in ooUtKiting s] 
to intermedinte forms, or e\ea moaairosiiiee. If the main object in Iht t«nohuig of 
natnra! history is to impre^a upon the mind of the student natnre's laws uf progreA- 
sive development, and the wonderfni adaptHtion of species to ohangea of enriron- 
ment, tbrongh variation and natoral B«l60tic.Q, ia not this very object defeated by 
oar eftorts, Danally. to hare only perfect or lypioa! re presenl stives of species in OUT 
herbaria? Let aU forms of different «pecies be represeiited h« nearly Bs pntflfltlfc 
Let it be the rffoH to do this inther Than to avoid it, even thongh by au doing *w 
may not be nble to aconmnlate bo great a number uf speeies. By these meaiu,thB 
student will be brought face to face njore with the facta of nature as they are, ud 
b« taught by more natural and rational laethoda. 



THF.RAPEITIC V.4LUE OF SOME RECENTLV-ISTRIpDICED 
CHEM1CA[.S. 



Within the past few years, oonsiderable attention has been paid ta the phjralo- 
logical eotioQ and ohemiaal constitution of many of the organic and syntbetieot 
preparations of the chemist. Many of these hare been introdaoed into medioins 
under the title of new remedies. The study of the relation of phyaiulogical aetioB 
and ebemioal oonstitntion. according tu a certain class of practitioners, has a prom- 
ising future before it. 

It will be impossible, in a ehort paper, to dilate upon the relations above referred 
to, but a few remarks relating to the benzine series may be at this time in place. It is 
well known by the chemist that when benzine (C^ Ha)!^ deoomposed by substitating 
(^H for H in that oomponnd. we have a powerful antiseptic and disinfectant, known 
as carbolic acid. An antiseptic of a very different nature ia produced when one 
equivalent of U ia snbstituted by carbhjdroiyl CftOH. The name of this compound 
is well knowc na benzoic Hcid. Still aoother important antiseptic and antipyretio 
ia made by substitating two atoma of H of the benzine, one with UH, and the other 
with COOB. formiOK hydruxybenzoic acid or salicylic acid. This remedy, too well 
known to need deisonpliun, ia one of the most prominent of the cherapeotic agents 
of this kind, nsed as an external and internal remedy. 

Th« stad; of the ortho. meta, and para substitution products of benzine — the 
manner in which ethyl, methyl, propyl, etc., is combined in the '* benzine ring." has 
occupied, for example^ has been of intense interest. As before staled. I cannot do 
more than refer to theee oomponnda. and in doing so shall select a few which have a 



very appareut Tdlstiun to benzine; shnil refer in a very biief wfiy to this relation 
nud alau iirtte i^hjaiologioal action. 

Autifebrin of RCGtaniUd is a preparation in vhiob the H of the beniine is eobeti- 
tmed by NHCHjCO, makiDg phenjl ac«tainide (C,H,NHCHiCO). This is aii anti- 
pyretio sedative and nervine. Intrudnoed in 18^6. Dose, 3 to Id giaina. 

Aolipyrine baa the composition of C,H,(CHj)jC,HJJjO. This is a phenyl- 
dimethyi campoaad; it is another powerfal astipyietic, used in typhoid and other 
fevers, in dosea of 5 to 30 graine; inttinlnoed in 1884, by Doctor Knorr. Still 
nnolher antipyretio, introducsU receotly under the name of antithermine, hag n 
eomewhat eomplioated relation to benzine tiy sabBtitntin); one atom ot U for n very 
OomplJcated eirgaaio oompoaDd, ao that its fonnola reads as follows: CgH,N]Ui 
CB,C[CII.|.CUOH (phenylhydraztii levalinio aoid). Tbia is related to autipyrine, 
bnt bas never come into great papnlarity in the medical profe»9iou. There are 
other antipyretics, ench as benKanlid, which is a phenylbenzamide, having the 
forinuln of CjHjNHCOCf.Hj. There is also phenyl methnne, having the composi- 
tion of iCgH , I jC'Hj, a crystalline snbatanoe having an odi>r like orange, insulnble in 
water, but soluble in alcohol and ethei. It» dose ia abont one-half of that of anti- 

Recentiy Professor Stilling has introdnced an article nnder the name of pyolt- 
tannin, superior in any nay to corrosive sublimate tor dreaaing wounds, ulcers, and 
pns'forming sores of all kinds; being nontuiic, it can be used in any quantity with 
impunity. Casea of oancera and tumors have been reported cured by injection of 
this remedy. Upon investigation, it has been found that this remedy is none other 
than aniline (C^HiNH.), deprived of aU traces of arsenio. 

Ii may already have been auggeated to you that when aniline (an antiseptiol is 
brought into combination with methyl compounds this inteieating organic com- 
pound is converted into an antipy[etic,~and this antipyretic property varies acoord- 
ing to the arrangement of this compound, whether ortho, meta, or para. 

Among Che first chemists to notice the remarkable antiseptic properties of ani' 
line was Doctor Cnatman. of the MissoBri Medical College. Many others abroad 
noted the fnct abont the same time. Since this lime orgaaia and synthetic chemists 
have been very energetic in studying substitution prodocta of thin article, and work- 
ing hand in hand with them have been the pioneers in therapeutic practice, who 
have taken (he other line of investigation, nud studied the therapy of these. The 
joint study has given a new impetus to both these branches of science — has brought 
medicine and chemistry more closely together, and bids fair for valuable fruit in 
tha future. 



TWO RABR BIRDS OF KANSAS. 

B WIIirt-F.tCKD (iU)S»V IBIS (PIcsadKvuranas) AHD CLARKE'S KlTCBitCKEB ( Fklco 



The first specimen of the wbite-faoed glossy ibis taken in the State was a yonng 
ihol (It a lake near Lawrence, by Mr. W. L. Buliene, in the tall of 1879, It is 
now in the fine collection in Snow Hall, at the Slate University, 

The second, a young female, was cAptnred October 17, 1890. on the Arkansas 
river, near Wichita, by Dr. K. Mathews. 

The third, nn adult male, was shut oot of a flock of 20, on a pond near McPher- 



Kansas AcADSxr of sctstrcg. 



■on. April S9. 18U1, b; J. W. Btair, and sent to Prufessor Eel); for iaeDtifloalion, who 
now has it in the State Normal mnseam. This ie the first adult bird ot the bind 
taken in the State. The mensDrements are: Length. 33.7^; strtitoh of wings. 37.00; 
wing. 10.55; tail, 4.25; tHrsus. 4.00: bill, 5..«l; middle toe, 3.30. 

The plaiosge of this bBantifnl wnder is glossed with a metBllic lostet. which 
shines with different colors in the varying absdes of light, bat at s dislRoce appears 
black, and is general!; known us the "black cnrlew.'' 

In dight. its legs and neck are stretched ont to their fall extent. Upon dlsaec- 
tion, I found its food to consist prinoipKlly of snails, with a few fish. 

They are found in the western Unitttd States, from Teias to California, north to 
Oregon, accidental to Kansas, and soatb through tropical America to Chili. 

Th« nest is composed of broken cane and rushes, placed npon the tops of the 
living ones as a fonndation. The; are generally located in marshes and lagoons, in 
company with the herons. £ggs, nsnally three, 1.96 1 1.35; oolui. deep greenish bine. 
1 The second Bppearnnoe of Clarke's nolcracker in this State was a flock of Ave, 
seen on the Keoaho river, north of Emporia. Mr, K. Evans, a stodent of oar school, 
shot an adult male from this flock October !), IHill, which was placed in the mnaenm 
at the Normal. 

in Kansas, the first one being taken Aognst ]8> 
mth line of Marshall county. They are found in 
em North America. soaCh to Arizona, east to tlis 
fonnd below an altitcde of i.OOO fett. The gen- 
eral color is bluish ash, gradually fading to white on the head; wings, greenish black. 
This bird has the habits oommon to several other species. 

Like the woodpecker, it clings to the side of the trees while it bunts for the vaci- 
oas forms of life fonnd within; and in flying its motions are similar. It is wild, 
restless, and noisy like the jay. When on the ground, it walks like a crow. 

Clasping with its sharp claws the cones of pines, with its pecoliarly shaped bill 
it gouges out the seeds, which are its principal food. It often hangs, while thus en- 
gaged, with head downward, swinging back and forth, reminding one of the tit- 



They are an accidental visitant 
lfl»9. by Ur. Chaa. Netz, near the s 
the high, coniferous forests of wesi 
edge of the plains, but are seldom 



The raeasarements of the one 1 pcoonred ace as follows: Length. 12.50; stretch of 
wings, 23.00; wing, 7.60: taU. *.S0: tarsus, 1.20; biU, 1.50. The nest is rather bulky, 
composed of sticks and twigs lined with small vegetable tibers; at Sret appearanoe 
reminding one of a squirrel's nsst. Average size of eggs, 1.32 1 .92. Their color is 
light grayish green, irregularly spotted with a deepet shade of gray, chieflj around 
the large end. 



ALL ENER&Y IS KINETIC. 



One of the most perplexing subjects to the minds of students in physics is the 
sabject of so called "potential energy" — perplexing becanse the stndenl is dealing 
with a fallacy. The term in itself is a contradiction, meaning, as it is usually ac- 
cepted, "possible energy." Now, the natme of energy is anoh that it either is or it 
is not; there can be no such a conditiba. in strict science, aa a "possibility" for It. 
In short, there is bat one energy, and that is all " kinetic," always. 

The mathematical formula for energy stands E = ) M V ^. which means that the 
energy of anj body of matter is equal to one-half the product of its mass units into 
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the aiinare of its velocity units. Now dearly, ouJess a body have Tnotion, it can have 
no Telocity, imd if it have no Telocity it OBrtainiy can have no energ-y; for if we sab- 
etitatnte Kero for V in the nbove formula it worfas oDt that E ^:= 0; that is, when th« 
hodj is at rest it poHseAse^ no true energy. But it may be objected that the for- 
roolii is for "kinetic" energy, and hence will not apply to "potential" energy. Will 
some one. then, kindly supply qb with a mnthemRtionl formnln applicable to this Tery 
peonliar form of "capacity foe work" ( tho nsnal definition for energy). The for- 
mula so given mntit be redacibte to the general futmolH for energy (E = i M V-) else 
evidently it can represent nothing in oammfln with true energy whatever. Bat, who- 
eTer makes this foimnla, let him remember that, iia hdoq as V becomes zero, £ alaa 
beooineH zero. Clearly, then, the only energy is energy of motion — kinetic energy. 

How then eiplain those ill astral ions of "potential" energy so common to mod- 
ern teit'books on phynias, snch as placing n weight on a shelf, throwing a stone np- 
WBcd till it comes to rest, or the "storage of solar energy " in ooal, or the winding 
of a spring, or any of the many other illnstrationa that might be cited! 

Vie will take the case of the throwing of a stone upward into apaos, as It is the 
one moet nsnally presented. As cotnmonly given, it la abont as follows: 

If a boy cast a atone apward. the moment it leaves hifl hand it is possessed of 
a oertnin amount of kinetic energy imparted by the boy's strength exerted in the 
act of throwing. Btit the stone loses motion gradually, and after a few secoQde 
comas to rest; then instantly begins to tetnm to earth, and finally strikes with the 
energy it had on starting. The kinetic energy the stone had on leaving the hand is 
gradually converted to ''potential" energy, until, when it reaches the maximnm 
height, it will have no kinetic energy, for it is at rest; but will have an equivaleal 
"potential" energy. It will have a oertain. "advantage of position," for if it is al- 
lowed lo fflU to earth it will be capable of peiforming a« much work as was done 
upon it in placing it in that position. Thus the books explain it. 

Now let me ask how mnch " potential " energy that same stone wonld have when 
it oomes to rest, had it been thrown horizontally over the smooth ioe of a frozen 
lake, Unquestionably it will have no energy, for the energy of motion imparted to 
the stone as it was cast over the ice is gradually converted to heat energy, as it meets 
atmospheric resistance and impinges against the ioe. 

So exactly in the case of throwing the stone npward. It starts with considera- 
ble energy of motion, a pari of which, owing to atmospheric resistance is tnined 
to heal; bot the greater remainder is gradually overcome by the contina ally -acting 
counter force of gravity; so that, when the stone has reached the maiiraum height, 
the total r«aaUon has Jnst equaled the total aetion. There has been no storage ol 
energy whatever in the stone. Where, then, is the energy the stone had when il 
gan its ascent? The law of conservation of energy demands that it mnst i 
somewhere. We noticed that it was gradually leaving the moving body, for thi 
looity was uniformly diminished. Whither did it got It is not in the stone in 
of the forms familiar to as as heat, light, eleetrio or life energy; nor is it there as 
energy of motion, for the stone is now at rest. Where, then, can it bef /( exista as 
enernu of graTitatirmal force, not in the stone, bot in that rareet of mediums, the 
"(ounh state of matter," the Inminiferona ether, whose Tibratloos oonetitute the 
forre ofgraeity. , 

To say that tho stone was possessed of h certain amount of " potential " energy 
before it was started upward, by virtue of which it would be possible for it to rise, 
overcoming atmospheric resistance and gravity, wonld be no more absord than lo 
declare it possessed of "potential" energy when once it had reached the highest po- 
sition in its path, by virtue of which it conlil (all to earth and do exactly the equiva- 
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l^iit of work performed upon it tu rnise it to that positioti. The only dinnteoev in 
the two DBses in. that the boy crsI the etone npwsrd. vhile gravity hUTted it biiFk, 
Vie might, with equal propriety, aflirm that, after the stone OBBt over the lc« had 
coDie tu ie«t. it had a(^qai^ed ''eDerg'y of poaition." ar to say a like thing at this 
stone US it tarns to descend from mid'Bir. Should the boy cnn over the Joe after 
the Etone and paeh it back with his foot, starting slowly. Unt gradnnlly increuiog 
his speed natil he reached his firat poeition. we all would oonslder this k new plob- 
lam, having no eonneotiou whatever with the throwioK of the stone: foe the Xmj 
might have returned with another stone Sfinal in weigh), and the reenll would have 
been the Bsme, so far as the ueoesaary energy «aa concerned. Likewise must ore 
ctiii»ider the return of the atone to enitti a fact sepnrnte aud distinct from the rising 
of tht^ stone. 

As the fitone falU, we observe it atMjuiring increased energy, for its velocity is in- 
oreasing. This ia only a further illustration of the I rans formal ion of energy tif 
gravity force to. the energy of a moving mass. It is bat another evidence that 
gravity is a correlated force. 

"Potential" energy is sometimes de^ed ns "energy of poaition," and in a popu- 
lar teit-book on physios we find tbe qoeBtion: "What hns become of the energy 
expended in the building of the Egyptian pyramids!" The author does not give 
the answer, but from Che text it is evident that he would say that it is "stored" in 
the stoiies BO " potential '" energy, or " energy of position." Now. how can poaitioa 
have energy ! or, how can matter have energy by virtne of " advantage of positiont" 
Nothing but matter can have energy, and then only by virtue of its motion- The 
energy exerted in raising the stonee to their present position is not in the atonea, 
but aa they were lifted against the force of gravity that energy was transformed to 
gravity energy. 

Sometimes "polential " energy is regarded as a form of snspended or arrested 
energy. This conception ie directly antagonistio to the law of oonaervation of en- 
ergy, which teaches that the sum total of energy is a constant, never increased or 
diminished. Now, if energy be arrested or suspended for a moment, is it not for 
that length of time praotioally destroyed — gone out of eiistence^diminishing the 
sum total to that extent !" And if it may be arrested for one moment, why not for a 
longer time — an hourT And if for an hour, why not for a day, a year" Why cot 
for eternityT Why may it not be annihilated! Clearly trae energy cannot be sus- 
pended for the smallest fraction of time. When motion of a mass is transformed to 
beat of a mass by friction, for instance, there is absolntelj no interval of time re- 
quired for tbe transformation of any particular portion of the energy. It is now 
motion, and now instantly it is beat. 

If this be truth, it may be asked whence the heat energy of burning ooalT The 
books say it is the solar heat and sunshine of ages ago "stored" in the coal ns "po- 
tential" energy. It is sarprising that such a blonder should be so long-lived: foe 
consider now what takes place when a piece of coal barns. Tbe coal of itself eannol 
burn; it requires oxygen with which it may onite, and the process of oombinntioti 
is called bnrning. Then why not a&Jrui that the heat is derived from the potential- 
energy stored in the oiygenF That certainly would be as reasonable as to declare 
that the energy was started in the coal. Why not give the oxygen at least half the 
credit of carrying all this power these Eigeef In the growth of tbe plants which 
were afterwards transformed into oonl. t he snn's rays of heat and light played an im- 
portant part indeed in enabling the plant chlorophyll to separate the carbon from 
the oxygen of the carbon dioxide, derived, (or the raoat part, from the surrounding 
air; but by no means could the energy of that heat and light be "shelved," as it 



were, ia the oarbon sod oxjgea tbos separated. Rather this energy was trans' 
farmed to ohemism, an aotire kinetic eoergf, a vibration of oijgea Htuma in the 
oijgen molecnle. and a vibration of carbon atoms in the carbon molMole. or. more 
ourreotlj, a vibration of the atoma of the oninplei muleoaleB forming Ibe vegetable 
elmctare. The anm of the amount of vibrotion io the oxygen niuleoaleii, bh soohi 
and the amoDat of ribration in the THgatnble moleonlea, is more than was t 
nmunnt of atomio vibration in the carbon dioiide before it wae separated, bj ji 
that degree of energ; repreeented bj the solar beat and light employed in the sep- 
aration. Bat, to indooe thii> higher rate of vibration neceinary to the existence of 
the new molecDles of oiygen and oarbon, is not atoring energy in those moleoolae 
any more than it ia ''storing energy" to ooBTert the energy of motion of a revolv- 
ing armatnre to eleotrioity. In short, the energy of the snu'a heat and light is con- 
verted to ohemism, a form of kinetic energy. When now, ages after those plants 
have grown and fallen to earth and become coal, the conditions being made favora- 
ble for the carbon to unite with oxygen, they combine; cbemism i» again trans- 
furiued to beat and light. 

Wonld it not he well for anthors of text-booka on physics to drop this very 
meaningless and annoying expression uf " potential " energy!' Let the stadent be 
taught that aU energy ia kinetic. Let him know that if energy disappears in one 
form ot motion it surely appears in some other form of motion, and that to speak 
ot a body at rest as having any kind of energy whatever is an absnrdity. 



SOME STATISTICS RELATISG TO THE HEALTH OF COLLEGE 



"Paris," writes Colonel Higginaon, "smQed for bd honr or two, in the year 1801, 
when, amidst Napoleon's mighty projects fo-r remodeling the religion and govern- 
ment of his empire, the ironical natiriat. Sylvian Mareohal, thrnst in hie 'Finn for 
Prohibiting the Alphabet to Women.'" I hope yon. in the year 1891, will find ocoa. 
sion to smile at the thoaght that woman shonid not attend aollege, because, aa ia 
claimed, of her mental inferiority to men, or her physical inahility to endure college 
training. If her mind is weak, then it oaght by all means to be strengtheiied, pro- 
vided always that it ia not done at the expense of her physical welfare. Bat it is not 
my purpose Cn cunaider woman's mental strength, an compared with that of man. or 
to treat of her mind in any respect, except in so far as study affects her mind, and 
liar mental condition affects her health. 

Doctor BBHrd, an eminent physician and psychologiat of New York, in inveeti- 
gnling the effect of icholnrly employment npon the length of men's lives, compnted 
Ilie lives of fi')') men of mental attainments — poets, philosophers, scientists, edacn* 
tora, lanyers. jibysiciaus, etc. — and found the average age to be U4 years; while the 
•vetage life uf the maasea was but fiO years, and even then only those who lived to 
lie S(l years of age nr over were included in his calcalation. The averajfC a^e of IW 
brain workers of oar own time he found to be 70 years, tf mental ocodpntion U 
Instrainenlnl in lengthening men's lives, why may not women likewise prudt by it! 

We hear a great deal of complaint to the elfect (hat the American woman is pbys. 
loally inferior to the women of Europe — of Germany. And only too often are we 
hat tUi.i physical weakneaa ia the reaalt of conUnement in sohoolrooms, and of 
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her goTsraees. bnt is sent to pnbltc schools. Here aha might have the ben«llto< 
healthfnl games upon the playground, bat propriety forbids to her bBfieball, b1«ek- 
man, tree climbing, and TRcions harmless sports. On the other hand, she t« laU 
from earliest childhood that she must "trj- to be a little lady." The eigntfiaa 
this remark is that she most engage in no sports with her brothers, or she wDt J 
come a "tomboy." As a result, she becomes a listless, conscions, artlflcial 

Bnt OQi present styles of clothing are doabtlees no less injarioua to phfvtCMl! 
velopment than lack of eieroise, air. and cheerfuJnesA. I quote from anatber, |] 
"all this martyrdom to propriety and fashion tells Dpon strength and Sfm 
and the girl reaches womBnhoud a wreck ; that she reaohes it at alt, nnder tbe 
ferings sod bleached-ont conditions, is dne to the snperior elasticity la r 
method of edncation which would have killed off the boys years ago." Thia al 
ment may be rather strongly pnt, yet yon will readily reoognixe the antproxlm 
JQBtioe of it. 

It is very diffionlt for as to grow ont of oar prejudices; bat there are i0tf 
people tO'day who will agree with Lessing, the great philanthropist, that 
woman who thinks is like the man who puts on roage — ridiouluns:" am) we i 
St the gnaint saying of Simon of Athena. "If there ait 12 women at the tablo, 
dozen of ihom be — aa they are." In so far as we may retain all onr womai 
Irost we shall remain as we are. Bnt cattnre is in no wise incompatible with 1 
aolinesB, I hope the two words will become synonymons. 

Those who claim that woman is physically too weak to endnte the strain of s 
lege course base their arguments upon the statements that she possesses a [ 
iarly nervous organization and a small brain; that her fewer ounces of brail 
forever debar her from reaching what man has attained; that her brain is not ■ 
ventive one. and that she will waste her time and strength in striving after th< 
attainable. Whether women mny accomplish what man has aooomplished, wh« 
she can or ever will be enabled by cultiiatiun to invent, are qnesliona we 
discuss; but whether she can endure the physical strain of acq airing an ei 
we may. in the light of statistica, consider. 

There have been, of coarse, namerous adverse articles written by scholarly l 
and even by women; bnt allow me to quote from a letter written by Profesao 
to the Times. He aays: "Wo hoar a great deal lately abont the physical disabil 
of women. Some of these alleged impedimenta no doubt are really inherent il 
organization, bnt nine-tenths of them are artiticial — the product of their m 
I believe that nothing woald tend so elleotaaily to get rid of these creatiol 
n of emotion, than a fair share of hM 
ombined with an eqnally (air ehai 
healthy play during the years of oduleaoence; and those who are best tMijnoi 
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with Che AotiDirementB of an aveiage medical praotitioaer vitl God it hardest to be- 
liere IhHt the attempt tu reaoh that Btandard ia Ukel; to prove eihanetrng to an or- 
dinnril; inlelligent and nell-eduaaled young vamsD." 

The reviewGi for the Popular Sdtnee Monthly writes of a leotace on '' The Eatab- 
lishmeul and Maiatenatice of Brain Health," delivered at Edinbargb. by Dr. J. Batlj' 
Tnhe: "Among women, idleness and igiioranoe are much more proline cansea of 
disease than overwork. It ie not work, bat worcy. that bills the btain. The noBt 
highly -educated and hard-working women the lectarer knew were eminently healthy.'' 
One other qnotation seeme eo npptioable to the subject in (laestion that I can- 
not refrain from adding it: "Bratii work is the highest uf all antidotes to worry; 
and the biBin-warfcing olaeaee are, therefore, less distressed abont many things, lees 
apprehensive of indefinite evil, and lesa disposed to magnify roinnte triala. than 
those who live by the labor of the hands. To the happy brain worker, life is a long 
vaoation; whiie the mnscle worker oflen finds no joy in his daily toils, and very lit- 
tle in the inlervaln. Scientists, physioians, lawyers, clergymen, orators, statesmen, 
literati, and merchants, when Bucoessful, are hnppy in their work, without reference 
to the reward, and continne to work in their speoial calling long after the necessity 
has oeaaed." 

Those who have given the snbject attention are willing to grant that mental oc- 
cnpatiuD. freedom from morbid self -contempt at ion, is conducive to good health. 
We are cnred of onr imB^inary illnesses when ve have forgotten Ihem in oar (tt>- 
Borption in some foreign theme. Women, it is said, are mora imaginative than 
men; spend more time in daydreaming. In their poverty of experience in the world 
of thoQght, the imagination is naturally directed toward the ego. 

BtBtistica relating to the health of ooUege women are beginning to maltiply, and 
they fnrniah nbandnnt proof that "etndy is the discipline and tonic that most girls 
need to enpplant the too great sentimentality and oseless daydreams, fostered by 
fashionable idleness and provocBtioa of nerv«s, melanoholy. and inanition," and 
prove, BO far as statiatios can. that "the womao graduates of those colleges make as 
healthy and happy wives and mothers as though they had never solved a mathe- 
matical problem or translated Aristotle." 

What a fmitfol and healthfal field for the imagination n woman will Hnd in olas' 
siCB, history, the Arthnrian Tomanaee. Shakespeare, or the Chanson de Roland 1 Th» 
wind refreshed for the first time by these must feel as thoegh it were liberated from 
a dnngeon. The awakening of n woman's mind to the beanties of literature, thought, 
nature, will always, I suppose, be one of the favorite themes of the novelist. Let 
ne reoall to your minds a few sentences from Charlotte Bronte's description of one 
of her characters, Prnnoes, in " The Professor." " Frances did not become pale or fee- 
ble in eonsei]Dence of her sedentary employment. Perhaps the stimulus it oommu- 
nioated to her mind eoanterbataneed the inaction it imposed on her lydy. She 
ohanged. Indeed, changed obviously and rapidly; but it was for the better. When I 
fint saw her. her countenance was sunless, her complexion colorless. She looked 
like one who had no source of enjoyment, no store of bliss anywhere in the world. 
Now, this cload had passed from her mien, leaving space For the dawn of hope and 
intMeat. and those feelingo rose like a clear murning, animating what had been de- 
prensed, tinting what had been psle," and thus the description continues. Possibly 
Ftanoas was stimulated to study not by her love of learning alone. Every one has the 
tortone to have met at least a few cnltnred women. The K^oefnl eipression of 
thoDght and countenance, the tone of the voice of a cnltured woman, are indescrib- 
ably fascinating. 

But we mast hasten to our statisticB. Swathmore, a Quaker ooUege, olaiiOB 



"steady" improvement in the heiilth uf its girl ){ radii utes. The Awooiatfon o( Col- 
iBgiale Alnmns hu <iullecled iitfltullcf relaliug lu the licitlth at oonege wobwk 
These etstietica liere been iDoorpurBted in the report oF the MMB>lohne«4t« laboi 
baieBD. AMurdiDg to ihU report, retarni have bees rBoeiret) Itom 13 insiilalioBa 
that have graduated 1.3m vomeu. Ot theoe l,2!in gradnateB. At.fiS per oent^ ur VVi, 
have reported; I'J.S per cent. u[ the 'OS report deteriomtion in health daring ■ttaod* 
RDce at ooUeife; 5U.3 per cent, report no change, and 21.1 per ceut. an improveiii 

A gTBBt deal U «Bid, even in KansB?, aboat girls not being Htrong enough to Mr 
tend ouUege, and, by those who are, perhaps, not rriends of the State UnivarsilXi 
aboDt the injarj to the physieal oelfare of girls oaased bj- climbing the hill o 
vhioh the UniTerait; is aitnated. These same people who complain enjojr a a 
mer of moDntain climbing in Colorado nnattended b; any physical ininiy. 
years Of observatiun at the Cniiersity tell me that very few o( the gids tbemsdvi* 
make or have oocasion to malie any saoh oomplaint. Ocoaiiooaily a girl. tramQ- 
inted at her mental inability to meet the reqairementB of the Unirereity, severs ha« 
ronnectioD with the Univerjity " on acoonnt of her health." The yonng metli nndM 
»milac circamstanoea, are obliged to "go into bndiness." 

In all jastice, let it be said, ocoaaionally a girl breaks down from overwork. 
Women who have never attended college sometimes overexert .Ihemaelves, B 
am inclined to believe that, in almost every instaQoe, if a girl breaks down nttend' 
ing eollege, this failare in health «an he traced far more readily to social indnlgenoe 
or lo some other neglect of the primary rales of health than to her mental (Hsaa 
tion. In order to teat the aocnracy of my impression, a list of IS qnestjona oi 
oeming Ibe manner of living and studying while in college was sent to the wuh 
who have been grndosted from tbe State Uuiversity. Some one might object, how* 
ever, that only the stronger women completed a college coarse. In order to e 
this objection, a similar list of qoestions was sent to all the women who were nn 
gradnates latt year. In the collegiate department of the school year 1890-'91, tl 
were ST women in attendancu, eidcd ing those who were members of the senior a 
Nineteen of the 57 did not return thie fall. Upon comparing tide falling off in ] 
portion to the attendance with that of othec years, it was found to be the avor 
Of tbe 19 who have not retnroed tfais fall, H are teaohing. traveling, or attaadlng, 
other schools: 3 are detained on sccannt of ill health; 3 dropped oat the flrst mc 
of last sohool year: and 6 were not entered by the University, being eiclnded by 
oar don hie- fail a re rale. Therefore. 36 have retnrned to the University this fall. 

To tbe qoestions sent out to the women of laet year, 3S replica have been re- 
ceived. 33 of wlilob cams from women in attendance ibis year. Five who have ce- 
inmed have not replied. Nineteen of tbe 3.S who replied report that their health is 
tbe came iu cnllege aa before entrance. Three report worse health while at the 
University. One ol the three attributes this difference lo financial and domeMic 
Ironbles rather than to study. Two entered who bad oonsamption. and both lott 
atrengib. fine of the two, however, was sent home last year uo acciiant of tba 
double- failure rule. Two others, who did not reply, are to my knowledge, ill; cousa- 
•inectly, foor in fill, and possibly five, are detained on acconiit ol phy<<icnl ina- 
bility. Twelve report health ainee coming to college as decidedly belter. This 
improvement they attribnte to more regnlai habits of life; they eat at oenain honra, 
««1 tesg between meals, arise and retire at the aame hours. College, they aay. forces 
them to syftemaiiae Iheir work. Otbers attribute this improvement to their calmer 
mental cnudition; Ibey derive satiafAction — peace of mind — from the knowledge 
that they are accomplishing something, or. in their enthosinsm and nppieclnliou fur 
their studies, they "torget abont tlieui selves." Two out ot the SS thonght the walk 
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Dp the bill iDJorioaa, and two complnintid. l 
CniverBity. Only threa or four take Byfllemal 
their own wftrdrobe, nnd 30 take care of thei 

The same list of queiitiona waa sent to the gradnates. The State UniverAitf of 
Eaneas hna gradnated 101 women in all from the re^alnr collegiate coarsea. Three 
of the grntlnatM hare died, while the addresses of ihree otherEooald not be obtained; 
therefore, 'Ja comninnioations were sent; 56 replies have been received; 32 of the 65 
report health in oollege the same ns before entering; 8 report health worse white in 
the UniverBity — 2 uf the 8, however, fur a portion i>f one year only; II report health 
while nt the University uiDch batter than before entranoe. All those who reported 
(and many did bo report) "If there was any change, it was for the better," nwre in- 
cluded in the list "health the same." Forty-one report health since lenTing aohoul 
"good.' or "the same;" li report health "better since grndaation," nnd <> "health 
not BO good;" 86 consider that University life has no effect npun health at all; 4 he- 
licTe that heHllh is ininred by University woik, and i) 4tute that their health was 
much impruved by their college experience: 3 report "climbing the hill" injarions, 
and 44 not injariong; on the other hand, many consider the hill "a blessing.'' The 
ftlnnuiiE spent, on an nverage. l>i hoars per dny in stndy and recitation. Twenty- 
one of these 51 who have reported are married- 

1 winh I coQid tell yoa' all t he valuable suggestions sent to me in reply to the 
Ht aDggeatioQB wuold yon make in regard to improving the physical 
lae State University women!" Space, however, will forbid the inoln- 
9 or two of these replies. Many of the gradaatea suggest that the girls 
DO mach social recreation of one cbarscter — daDciag; but urge that 
formal receptions and social gat herings, at which the girls ooald meet 
iDltnred people, woald be a lasting pleaeare and benefit to them. All 
wish for a gymnasium, in which the girls could receive sys< 
tematic physical training. 
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XOTKS ON .SOME SEW SPECIES OF FOSSIL CEl'H.iLOrOIlS. 
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earboniferoi 
Having the impression 
iaed. he kept it without 
Three years ago a fine c 
E. Pond, i|narlerm aster 
on the military 



ritec obtained, From strata that he has been calling permo- 
ction City, a fragment of a large naatiloid oephalopod. 
[hat the tossiU of the region had been eihaastively eiam- 
special note, not seeking then to have its species identified, 
tphalopod of a distinct type was given to roe by Capt. Geo. 
if Fort Riley, who had obtained it from the quarries worked 
on. I obtained others about the same time from nearly the 



(on, further to the Bouthwest. Captain Pond was also making a ouUectio 
to go to the maseum at H'est Point, and t andertook to have them named for him. 
The result was. I sent his collection and my own to Prof. Alphteus Hyatt, of Boston, 
our best authority on oephnlopods. This was early in 1890. About the same time 
Professor Hyatt received a coUectiim from the geological survey of Teias, from 
about the same hortion, and he also examined b Dumber of specimens in the Na- 
tional Musenm, At Washington, that had been Bent from KansaB by Doctor Newlon, 
of Oawegi.. 

Among the Texas specimeuB were some of the same species na those from Geary 



aouBtjr, Kbhsbs, bot most ot them, whether from Kansaa or Teiai, i 
Three fioia Doctor NewloD were rUo new Hpecies. one of them bein 

AU tlie ^^peei^■^ have been deBoribed l>y Pfofsasor Hystt in the rewntl)- isaned 
Second AanaBl Ruport of the Oeologienl Sarvej of Teis?. Dr. Newlon and mjsett 
have had iiur name« given to one spuciea each, and one xpeciex of which tha tjpa 
Bpecimen w«a also from Kansas has be*n named for Profesaor Dnmble, ihe director 
of the Texas surrey. The entire Im ie as follows: 

Temnocheilne orassas, Oswego. 

Metaoooeras dubinm. Junction Citj. 

Uetacoceras Hayi. Janotion City. 

Metscoceras incooapiouam, Jnaotion City, 

Domatooeraa Qmbilioatom, Oswego. 

Asymptuoerns Nenloni, Oswego. 

a Dnmbli, Jnnation City, 
re iither specimens described by Protessur Hyatt, bat a 
new we omit them. 

Doctor NewloD'a Hpeoimens are from oarboniferoas strata. The higher beda in 
Geary county, as I have remarked previoiiBly, I have called permo-carbotiifMuiu. 
Uecentl; Professor Tcheruyachew. of St. Feterabarg, in company with Prof. B. 8. 
Williams, of Cornell tlniversity. have made a short examiiiatiot) of 
posed at Fort RUey, and, while agreeing that the lower beds are permo-cartron- 
iferooa, they atate that the apper bede^where the Phacueras is — are decidedly 
pennisn. the Russian profesHOr assuring me that both faunal and lithologic ol 
Meters can be duplicated in the peruiisn of his own country. Hoir this will affect 
the olnsHiflcation of Professor Hyatt I do not know, but in his report he t 
the apecimeua as oarbonlferooK. 

ProfenHor Hyalfa deseriptiona are ns follows; 



There a 



a they n 






Te 

Loo., near Oswego. Kaa. 

Carboniferous. Coll. National Museum. 

Figs. 3, 4, and 6, magnified one-third. 

This species is represented only by a fragment; but the eharacteristioa are ai 
peculiar that there is apparently little doubt of its being the representative of i 
distinct form. 

The sides are convex and do not oonverge towards the umbilici so abruptl; a 



k 



in most forms of this geoitB. Thej nre oarer-ed bj DiimeruQg well-tlefiDed straight 
pile terminal iDg in email nodes at the edges of the abdomen. The abdomen it> 
coQTei, vith a narrow, allghtlj-depTeitAed zout aloag the center. The' ^h^II ie orna- 
mented by piominent stri» of growth, aud at regolac InterTala one of these ia more 
prominent than the neighboring Bttiations. showing frequent short arreats of 
growtb. These atria" are straight npon the aides, bat npun the abdomeu bend Rnd 
denl; poateriorly. forming wide einases of great depth; doubtless the npectnre wMS 
Bimilar. The satarea are almost straight on the sides and hare n tetj brond and 
alight ventrtd lobe. Siphnnole nnknown. 

This shell il Tery similnr to Naulitiia /alcafva L. de C. Bowetby, [i 
Gsol. Ccalbrookdala, Trans. Geol. Soe. London, V, pi. 4I).] in so far 
have riba. The Coalhrookdale apecimen, however, has no labercles, oi 
are giaeu, and the aides of the whorl are Sgared as oonoave, Naul. ythftint Tawe- 
taer. (see op. eit,, pi. 1, fig. 5,] is also very aiinilar, bat the riba are Iebs unraecona 
and the sntnreii quite different. Nikiliiti has saddtea and lobes as iu Taiaocerat. 
Living ohambere were not observed. Position of siphnnole is nntnown. 

Figs, a and 4 show the fragment, and fig. fi is therefore In part n 
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MiTiooauie DuBiini, n 



Kansas academy of Sviescs. 



Loc, Krdbb*. Coll. R. Hajr. 

Viga. 6 sad T, uataral size. 

There ace ou lines of abdoaiiDsl 
tuberclee, only lov, broad, longi- 
tadjcal Ewellitigs an either side at 
tlie depressed oeatral zone of the 
abdomen, and the nodes on Ihti 
tides are Ikt^ and prominent, hk 
in other species ot this genn». 
The sides. Iiovever. are narrow and 
slightly ooticare. and internally a 
tidge ia formed, on aocnnnt of the 
saddenneas with whiob tliey in- 
cline to the nmbilictaa at the dursal 
e boulders. 





Mktacockbis Bui. n. e. 

Loo., Kansas. Coll. R. Hay. 

Figa. tn and d, natara] size. 

This cast has broad, Ualteued sides, hariog angalar, uiiibiliciU sbuulders where the 
sides descend nbrnplly in the cmbilioi. There ia an onter tow of labeteles on the 
edge of the Dbdomen. Thefie are elong'Bted longitodinally, and the depressions b*- 
t«eeu I hem me aftra rerj distinet; the sarfaoe ot the oast Is otherwise smooth. Ths 
sntntes hare ibott and very broad lalersl lobes, with saddles at the nmbitical ahonl' 



TWSNTY-FOUBTH ANHTITAL MBSTISQ. 41 

ilers nud on the abrnpt edgea of the alidomeD. Tbe abdominal lube \r short rdiI 
bcuad. It has n slight Bugle or V-shape la the specimen, bat this is ptobabl; das 
(o compression. The sntnces jost inside of the nmblllonl shoalders appear to be 
nearly straight im the aaarly vertioal narrow zones □□ either aide of the oater whorl. 
but there is probably a shnllow doreal lobe on the impressed zone. Ths living 
ohnmber ia abont one-fonrth of a fulntion in length, and still incomplete. The 
speoimen is mnoh narroved by compression, and. making dae ailowance for this, 
the abdomen is slightly broader than the dorsnm. measuring through the ambilical 
Ahoaldersi and it has been so represented in the drawing. The amonnl of iavoln- 
tion is alight: the whorls being in contact only along the surface of the slightly aon- 
V8» abdomen, and there ia, oonBeiioenlly, only a shallow impressed zone in thedorani 
surfaee of each whorl. Nevertheless, the iaorense by growth in the do rso -abdominal 
diameter of the whorl is evidently rapid. 

Specimena of this and some other species were received through the courtesy of 
Capt. George E. Pond, of Fort Riley, Kai. 

The front view (fig- 9) is in large part restored from a moch-compreasfd speci- 

Its nearest ally occnrfl in the oHrboniferou-i in Russia. It differs from Mttarotfntt 
(HoMtilm) Ttfhernyiehfxvi Tawetaev. [see Ceph. dn Calo. Carbonifere de la Kussie 
Centrnle. M#m. do Com. Uiol., V, No. S. pi. 2, figs. 7-9.J in having somewhat broader 
sides and a nBrrower abdomen at the same age, aiid fewer toberclea, These nUo are 
«loDgated longitudinally, whereas in Tscheriiyaeheuii they ate elongated transversely, 
forming a series of lib-Iike folds. 



Luc, Kansas. 

CoU. R. Hay. 

Figs, in and 11, natural size. 

This oast has an aspect which 
at first sight leads one to tbinb 
it is a ApMiies of Titinoeeras, but 
the abdominal sutures are defi- 
cient in the pair of saddles dis- 
tingtiishing that genus, and there 

dee. The whorl increases in ab- 
dominu-ducsal diameters faster 
than Mttaroctriu cacaU/ortnis, 
bnt not in the tracBverae diam- 
eters; thewhurlis, oonaeiinentty, 
more compressed. The umbili- 
cal ahouldcrs ace not so angular 
ns in that species, and the sides 





and the tnber 

cles upon the 

outer border 

of tbe sides are less conapici 

have about the same general 

mentioned, bat the lateral iol 



upnik this east. The sutures 
our as in the nearest ally jnst 
,re broader and shallower, and 



Ihe saddles at the ambiUoal dhoaldeTa are not ao ptumiiieiit. The joniig do not 
ram to have the piln *o plaiolj shown in th« omblliaiu of MeUta. eaw<Mfbrm(», but 
le cast ma; deceivs the ob«erver in this rMjjeot. 
Fig. 11 represents a seatiun of the adolescent whofl withoal Inbetolea. 

DoHirOCEHAB, □. g. 

The species representing this genna is mure closely aliied to [orms of Ctutrtierra* 
I than to those of any otoer genus, bat tbese, su Far as known, hare very ptMniliar and 
distinct oberRi^teriBtics. Although resembling this species in the eitenuU parte at 
the transverse section of the vhorla and in the sntiire?, the; dilTeT in manr wnya. 
This is a troe nantilan form, the impreBBed lone being a marked ohnrnot eristic •f- 
fecting the dortial outlines of the satnres in this speoieH, whereas the tjptoal oeulro- 
oeran form; are gyrooeran, having the impressed zone present only in the advkaoed 
etageii of growth of Home forms. The neaiogio stages in Cenlroceras remain aiini- 
lar to the adnlts of Temnocheilus fur a prolonged period, and the tnbercles remain 
prominent, even on the casts Ihronghoat the later nealogic (adolescent) nnd enrlier 
ephebolic (adnll) atageH. No tubercles were observed in Dnmalocfras uinbilacafmn, 
although it WHS snffleiestly well preserved to have shown them had they eiiated. 
They might have been presenl in the enrlier nealogic stages which were not risible. 
In CentrooeTHs. the young whurl throaghoiit the later nealogic stages is tetragonnl, 
but the ^\Aei are divergent, the abdomen being broader than the dursam. In tlui 
species, dnriisg the same stages, the sides ari> nearly parallel or only slightly conT*t- 
Qent, and the abdomen nearly equal to or iiomewhat narrower than the dormm. 

Cenirorrrat {Temnocheil\ii) Sfollenm (sp. Vforthen, [eee Oeol. Snrv. HI,, VIII, pL 
2T, tig. il j ) is ■ good example of the genus Centroceras. having all the ohataotDiiatle 
markings and forms of that genos. 

DoiUTOCfUS 

Loo.. Oswego, Kas. Lower ooal n 

ColL Nat. Mos., by Dr. Newlon. 

Fig. 12, natacal eize of living chnm 

This species reaches a considerable 
317 mm. in diameter. 

The livmg chamber is incomplete^ and is a trifle over one-toni'th of a volation ia 
length. The narrowing of the abdomen with increase of age is very marked on tb* 
living chamber in this specimen. It measures 193 mm. in length along Che alxto- 
men, 1.1 mm. in the ab domino -dorsal diameter at the last septnm, and about 52 mm. 
In the transverse diameter at the umbilical shoolders, and 34 mm. near the renter. 
The sides of the whorls are flattened and converge outwardly, so that the abdomen 
is eon&iderably less in breadth than the dorsum in the large, full-grown stage. There 
is a shallow, impressed zone upon the dorsum, which occupies abuQt oue-third of its 
width, and is due to the alight rotundity of the abdomen and the small amount of 
involation in the coiling of the whorls. The nmbilical shoulders stand out abmpt 
nnd broad, giving a depth to the wide nmbilicns, which is a marked cbaracteristiQ. 
The sutures have shallow, ventral lateral lobes. The saddles at the nmbilical shonl- 
ders nre broad and extend inwards to the edges of the impressed zone, and then the 
sutures bend toward the apex, forming a shallow dorsal lobe. There are no annn- 
lar lobes in the center of the docaal satarea. The siphon is above the cpnter, and ia 
apparently nummnloidal. At the diameter of im mm., the whorl has the following 
measarements: A bdomino -dorsal diameter, 11 mm.; transverse throngh the ambil- 
icnl ahoQidere, 83 mm., and breadth of the abdomen waa ^S mm. 

Domalocenia {tfautitvs) complnnatam, sp. Bow. Min. Cunoh., pi. 261, from Isle of 



' at am SI 



n here described being ahoot 




Mbd, from oarboDlferuiu, is anotbei form of this genua, having s 

'olatioD. with s oompresaed n 
very slight ia this apeoiea, Bxposiug nil the intertinl whorls, bnt i 
section of the outer whod, and in the satures, it is onrjaeetioDabl; related to the 
apeoiee described above. The living ohamber is over one-half of a volntioii in 
length, hot it is not certain from the drawing that it ie ootnpleted. 

The species differs fcorn [Ditcites) highlandrnne i^Ieek and Worthen, [aea Geo). 
Illinois. VI, p, 531, pi. 33, fig. 3,] in being ronc-h larger, io having stonter wboils. 

vidently 
vecj similRr. Hiuhlandemr 
scribed as having e 
pherj. whereas this shell, when aboot 
s the specimen fig- 
ured ID the Illinois sarvey, has an 
abdomen almosl as broad ne Ihe 
, and yery muoh broader 
proportionately t 
adnit whorl. It differs from (iVuuf.) 
t Shumnrd, [see Trims. St. 
LonJB Aoad., 1, p. IIH).] in size, and 
in havjnit whorle with n 
growth, and probably a wider Bticl 
deeper Dm bilicDB than in that spe- 
lt differs (roin the nearest Euro- 
pean congener Kon. in/wndibnliim. 
as figured by De Koninok. [see Cslc. 
Catb,. pi. 34,] in having a 
abdomen and h more compressed 
(arm of whorl in the adolescent and 

adult slaves; also in the satores, P,a j] 

which have a mure marked abdotn- 

itial lobe. It differs from Kon. (Kau-litus) iMidotakentiii Marie Tzwt 
dn Calc. Cnrb. de la Runsie Ceutrale. pi. U,] in the young. This i: 
adalt in Ihe proportions of the parts, bnt in K, jiodoltkeniiii the young whorl has an 
ftbdomeu broader than the dorsam. The adult of this species also has a broader 
abdomen than the adnlt ut oar ehell. The speoies evidently stands just between the 
genns represented by sach species as Kon. inffens, implicalvm, described by Dd 
Konincli. and K. podolikrnaia. all of which liHve stout whorls with broad abdomens. 
and whorls similar to (hone of the young of K. umhilicaluiii, and thocB specieB of the 
same genoe having more oontrnoted abdomene, like miHiqvrnsSs (ap. TzwetBev).p(oii- 
otrrgatviii as figured by De Koninok, and hioftiundenae (ep. M.and W.). 
The last whorl was considerably altered by compressiou on one side. 






The Cruplocrriu Springerl White and St. John, [see Trans. Ohio. Aoad., 1. p. 124.] 
is the type of Meek's genus Solenocheilus, described in the " Invertebrate Pal«ou< 
tology," [see U. S. Geo!. Sorv. Terr., IS, p. 491,] and we qoote (torn thia volume the 
following: "The gronp for which Profeaoor Worthen and the writer [Ueek] used 
th» name 'Solenooheilns' is almost entirely the same for which d'Orbigny proposed 



th» iMme ' Cffptooeraa ' in 1850: but d'Orbignf's uriiki cnnnot stand, bccaiue Bat- 
raude hnd nsed it for h geoas of cephfllopoda in ISiO. It ia tcae ttat B*muid« 
■ubdeiiaeoU]' obHDjjed tbe name of hia i^enns to Asoooerne, beoanae Lntrvltle hiul, iti 
' 1804. used CtyptuoerSB fur a genua of ic^ei'ts. If this was a gnffloleiil r^asunu bow- 
r, fot chsnging Bariande'a name, Lattoille's Cryptoceras would be e^nall^ id 1I»o 
[ way Iff d'Urbignj't CryplocecttBi and -il out. then Doctor Barrande's gcuaa wonU 
[ hftve lu retain his original name, vhiah would, render d'Orlitgny's nam« e^nailj on- 
[ Isnable.'"* 

Its the Genera of Capbalopods I used the name of Ryokbolt's Aay mptucvTOS {^see 

I Notice Bur le Asympt. Bt VeBtin. 1H53.] for this same group, of which the tjpe waa 

I Saul, cyclfatomna Phill. If Meek's reasoning holds good, it seems li- d<^ that both 

the DHmus Cryptooeiaa and aolenocheilus should be dropped in (avoi of A>jtnplo- 

oerae. The whorls increase Ter; rapidly in all their diameters, and the UviKlf 

□hambers are correlatiTely short. The sides and Tenter are usually gibbooe: tlM 

dorsum bas eilber no impressed zone or only a very narrow zone uf deprsaslolt, 

showing how reoenl wns the deriration of thia group from the pareui gyrDoenui 

ns. The siphon ia so near the renter that it interrupts the suture in ma«l 

Bpeciej. 8<> far as I have been able to see, however, it is to be noted that Ihe edgM 

of the suture do not bend baokwards tf form a siphonal lobe eimilar to Ihai of an 

ammonoid. The siphon may become central in some adolte, as in Asym/i*. erami- 

'Titer. The elliptical form uf the yuuog whorl, the large umbilical perforation, (be 

mple, fine, nmooth longitudinal ridges of the whorl in the yonng. and t)ie preemiM 

of abrupt umbilical shoulders, indioale derivation from the opeu-wborled form, AlpO- 

IS. The sutures have broad ventral, lateral and dorsal inBeetioos or lobw. aai 

I small aupular lobes. 

The European species, so fat as now known to me, are Aaympt. dm-iaU. ep. FfailLi . 
cnMsirenf^r, ap. De Kon., tiorinaI«, sp. De Kon.. laUsipialum. sp. De Eon.. FyclottcmuMt, 
sp. PhLtl., and all of them are from the carboniferous. Atympt. Springeri, sp. Whiltt 
and St. John, caftair. ap, Meek and ^Vorthen. and the. following, are all that are 
known to me in thia country, all three being also oarbuniferous, ooal a 



'SOTt.-'Tbv gflDDi OvpfoAsroj waa flntt dn^cirlbed bjr d^OrhlAtijr In hlv "ProA- ^ 

<>l. 1. p. ll».l youi. tonoMt ptilll. (OfoL Vork*., lol. II, p\. IT, n«. II, nl. IS. !!)(«. 1. 3 1 hai-iog bvra 

ted u Uie l^ps. The niimc at tbe gemu hail, bonier, nlrcmlr been i|uota<l im inupi BH '■( (be sanw 

ilmnc. nnd \aiic. (iiAtiift*nnilafiu Ssnini. meaHmieil belmr ■> ■ laBmlnr nl l)i« grunr. This ipedM 

r wouia, lUerefore, Mcordluti lo ■ Tery rtrtcl IntejrpieUiIou of Uu lawi! nt priority, have \o be «aiMd- 

1 the IrpD. D'Orblgnjr, hnwerer, STldentlT meatil his dewrli'llon im |iii«e 114, iwl Uie ipeclH Una 

Uonnd >hnnl<1 l»»»p(ed, unl mnsldeml the Dni mKntlnu nn page Mm nqnnlaliiin. 

I followed ibv tint coom 10 mj Qenera ut Fo»il Ce|ib*lop(Hl» (Proc BoM. Boe. Kiit. Bcrt.. XXB, 

llHa. p. »!. Hiiil Kole, p. an l, reducing OrrploKnu, c»DW9i|uent]7, to s (nioDysi of TrmnttktOiu. V 

brownbi tn^ci'ther under Ihlt name, having rem. voKmaiiH UoOnr |3ro.Oarb. Fnsi. trtlund, pL t.f(> 

IE) u Ihe ijvB, nil IbB nauUlalda havlDg venlriil noil darxnl lobes In their anluraa, Ihe 9li>huu diM*lS 

riintnr, tubBrciilklod ftbellH, etc There were, hmireYer, In reallljr, twn jtronps nt •pnUrfp tr 

ft Ibis namt In the ennT aUuded to. AiyiD|itDO<iT«L» Ln pari and Tumuoohellufi av a ' 

ehelllu 'hoiild be Ilmlled lo thoee fpeclen havInK dl«»ldal wbcirli and open unlbllicl. 

Ml nt ih* wbnrl hjf groinh wm «loir aloiiB the ahJomlno 

gthe Lateral or IraiMvene dtuaeter, e^LMcLatl^ near the 

t mep, the veotvr tMing, connequentlr, much hrmvler thiux the < 

i, the onbiliiM deep. Tben hIm have large, binnt (ulisr 

lenl In aome tvirbontterou* npecle^. Like Tfn. inliu De Koa 
atso, la tL«Ar tbe *reat«r la DhvodLhh forou. but nhirta nearer 

, tike rim- Idlvj. TtUi organ, however, ctwn not ai^proach the perlplierr 




TwsfrrT'FouBTH AinruAz msstisq. 



AstUPTOGEHAB ( 



., ORwego, Kw, Coal 

I. Nat. Mns., Dt. Newlon. 
> The species in hand is a fraj{meii<< verj ainiilar t 
and Woflhen. [See Geol. lU.. VI, p. fiS3. pi. 33, fig. 
bere inoompletelj pcMerred id the cast. The tnat t 
the veiit#r. The inareaee in size 
l^reataat tianG Terse diameter, ti> G8 
111 mm. ai meaaared aloni; the oe 
along the ?ide of the whorl. 
These 



. (Cruptoctrax) eapax Meek 

There ate three air cham- 

aturea are IT mm. apart on 

tbt; rapid, being aa mnoh as 46 mm. in the 

n., a ditTerenoe of 33 mm. in a diatunoe uf only 

r of the venter, and on]; 3-5 mm. a? measDred 






than in the whorl of Aa^njit. 
eapax. The antnrea are not only wider apart than in that speciea, bnt the furm uf 
the whorl aI«o dilTers. In the fignre of Ai.rapax, the greatest diameter of the living 
ohamber is above or external to the nmbilioal shonlder, wheceaa in this specieK it is 
Ht the umbilical AhoDlder. The sides oonvtrge oatwards from Iheae ehoaldere and 
are Dot gibbons an id capax: and in the living chamber, which is ericjently terf 
nearly (Complete on one side, the whorl becomes flatter or mure depressed on the 
abdomen than in capax, and the flaring of the apertnre at the ambilical ehouldera 
oarrien the lateral angles ont with great rapidity. The diameter throngh the widest 
part of the whorl at the last sntnre is US mca.. at a point about halt way between 
this and the opertare about S3 mm., throngh the wings themselves not less than ISO 
mm., and perhaps a little more in perfect specimens. 

The sntares have a dietinot, but vary shallow, broad lobe on the venter, whloh ia 
irregalarly interrapted by the siphon, and there are also shallow lateral lobes. In 
some specimens the satnres are very likely continuous, as they are in the figure of 
capax. If the side view of the sulnres in the ligare of capax is correot, these differ 
decidedly from those of this apecies. This shell diflera from Atym. Springrri in 
having tees nngnlar nmbiiical abonlders, a more depressed abdomen, and more con- 
vergent sides. In fact, Springeri and capax resemble each other more than either 
■if theio resemble this species. [The species has been dedicated to Dr. W. S. Newton, 
of Oswego, who found and sent the specimen, with some others described in this 
paper, to the National Mnsenm.] 

The QompHrative length of living chamber caiuiot be given, since the inner 
wborla were not visible. 

PBACOCKBAS DUUBLI, D. «. 

Teius. ColL Qeol, Sorv. of Texas. 

Fort Kiley. Kas. Coll. R. Hay. 

The eitraordinsTily large size of this ebell, its involate Form, its eompreaeed 
wborle, and the attenuated ohntnot^r of the ontec part of the whorls in proportion 
t<> their transverse diameters, combined with the comparatively smooth and ribless 
. ehell. make this species inleresling. 

The umbilici are very narrow and ^mall. the luvolutioli being almost complete. 
The inoten«e of the vertical diamBters by growth is ettreroely rapid, whereas the 
transverse diameters have incrnatied very ?ilowly, leaving whorla very much nom- 
pressed or aie shaped. The broadest transverse diameters are near the nmbilici, 
and from this part the whorl is slightly concave on both sides towards the periphery 
or abdomen. This, although very narrow, is Dattened or slightly convex, even in 
the largest specimens. 

The living chamber in one specimen was ebont one-half of a volution in length. 
The line" o( itniwth indicate that the aperture probably had very broad lateral sad- 
dles and n single dtwp. narrow, median abdominal lobe. 



'be Anlures are Dent each other, or sli||;htl]' oroviled in aspect. The; luir« a 
nariov Hbdominai saddle, deep, bcoad Isteial lobes, comparatiTel; narrow Ui«m) 
saddles near tbe nmbilioi. a&d a pair o( ahallov lateriil lobes inteniallf. on Ibv 
ih(>D)deT« of the nboris. 

The (ihell Ls thin, and it in marked by fine lines of growth. The sijibiUMle i* 
■ probablv situated neat the abdomen, bat was not clearlj seen. 

1 specimen sent me bf Mr. Hay from Fort Itiley ia the most perfect apecimsn 
of this remarkabis tipectex that I have yet seen, ll haa an almost entire liTiag 
ohambei, about uoe-hnlf of a volation in length, the <aliires show well, and it ia not 
as mnoh compressed as speoimetia front Texas. A.I1 the specimens are reported as 
eominij from oarboniferons, as do all species of the genns so far fonnd. 

The eutores may hnve a sli^fht lobe on the hollow uf the nnrrow abdomen, where 
compression has affected them; where they are anaffected by compreseiun, thej ^n 
Bbsolntely straight or vary faintly concave. In Mr. Hay's ca«t, the onter part at 
the living chamber presents the abdomen as slightly conrei. and luada one to thiak 
that the slight hoUowness of the Bbdum«n often present in yonnger whorls is dne to 
compression. In fact, the whorl is broken along a line parellel with and uem to the 
edge of the abdomen and is concave from compression on the right -iiand | morpho- 
logically left) side until near the end of the living ohatnber. Here, where the nbdo' 
men presents a very flat convex snrfaoe, both sides of the whort are nnbroken ami 
have the normal proportions. 

This is the lorgeet and finest species of the involute shells of this group yet 
found in (be oarboniferova. The principal differences between it and .VauUfus 
BouiUeri, the adult of which was described and figared by Trantschold [see Kal- 
bmche von Miatschbowo, p. 28. pi. 3, Gg. 7,] onder tha name of oxystoinua, [th« 
name Roudleri was given to this as the type in De Euninck's Calcaire CarbonifAte. 
p. 124, in his description of ffantilvi oxi/ttomtia, which last was afterwards taken bj 
the writer as the type of bis genus FhaDoceras, in " Genera of Fossil Cephalopodsi" 
Proo. Bost. Boo. Nat. Hist., XXII, 1883, p. 3»2,] and the yonug by Mnrie TxwetaeT. 
[see pp. eit., p. 63, pi. 6, figs. 33 and 34. | consist in its size. The principal dilter- 
ence between the Garopean and Amarican is that the former retains throaghont lifo 
^that is to say, on all parts of its largest whorl, which is mnch larger than that of 
the European species — the pecaliar bat Qalteaed abdomen which is foand only in 
the yoang of PAococeros RoxiilUrL This oharaoter is of genetic imporianoe, and, 
together with the longitudinal ridges n&d form of the yonng in this species, and ia 
P. oxj/slonwm, show that these aoete iovolate shells were derived by descent from 
more diacoidal shells, like those of the genns Discitoceras. This also serves the 
purpose of aiplaining the oocnrrance in the carboniferous of their apparently 
anachronic forms and stmotnral charaotetistics. The aspect of the adatls and the 
sntnres in this genus are like triassio epeoies, such aa Orifpoteraa {Xaulilva) galea- 
ha Mojsisovics, and at first they appear to have occurred before their proper geo- 
logio period. When, however, their yonng are studied, it is plain that their shells 
at early stages have the ordinary oharaotaristics of normal membera of the csrboa- 
iferons faunas, and that the pecnliarities of later stages were evolved from purely 
carboniferous forms. Their mimicry uf Iriassic shells in later stages must there- 
fore be regarded simply as good examples of parallel progressive complioationa 
arising independently in different genetic series daring different periods of time. 
In BuHilUri the flattened aspect of the erest of the abdomen ia retained mnch longer 
in the ooorse of the growth than in Phncotemi oxi/alomum. The American species, 
with its trnncated abdomen existing in (he adult, is therefore the a 
form of the group yet discovered, and although it is as yet impossible to o 
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any oonclnsion, this faot at present points to the fauna of this Qonntry at the place 
of origin or aldainio fauna of this series. Rouilleri is probably genetically con- 
nected with P. Dumhlij or some equivalent species, and P, oxystomum is similarly 
connected with P. Rouilleri, In both of these, however, it is superseded in the sub- 
sequent stages of shell growth by an acute abdomen. 

NoTB.— I find from corre«pondence with Professor Hyatt, (April 25, 1893,) that he has ascertained 
that the Kenus Phacoeenu is distinct from the group to which dumbli ought to be referred, and he will 
give another generic name In his forthcoming report on carboniferous cephalapods, to be printed in 
the next Annual Texas Report. 



THE FORMATION OF DONIPHAN LAKE, IN THE SPRING AND EARLY 

SUMMER OF 1891. 

BT E. B. KNEBB, ATCHISON. 

Though the formation of narrow lakes by rivers leaving their old courses and 
cutting new channels in times of freshet is by no means unusual, yet in the case of 
large rivers, such as the Missouri, these formations are never without some interest- 
ing features. 
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Prior to the present year, the Missouri river made quite a detour some five miles 
north of Atchison, about a point known as ** Doniphan point," and each year it kept 
extending the bend further northward, encroaching quite rapidly npon the site of 
what was once the thriving little town of Doniphan. Time and again new roads 
had to be out further in from the river. But during the early rises of the present 



year ■ grent change took plaoc vhich has, far ^eneratiuna at least. i]j»pelled all 
faars of further enoroaohments. and vliicb ma; erentnaltj' make of old Douiphaa 
aometbiug of a pleasure ceiiort. 

B7 the mnp. it vill be eeea that at- the river came soDthwnrd it made a sharp tarn 
townid the west, at A, dividing inta two bcanohee vhieh sooc nnited. «Mnroliiig 
what was bnowD aa "The Island" (I). The last June rise was DDDsnal fur Ihi* la- 
oalitjr, and the apper branch of the tiier soon broke over the " poinl" at R, tfau 
farming the Arnt oat-ofl. Bat it was cot long until the lower portion overlloweil llie 
bottoms direotlj soath of it, taking & straight conrse across the neofc and joiniag 
the main channel below. Thns. two additional islands, C and D. were formed. an4 
the old channel to the north of them remained filled with water and const it ating 
the so-called take. This lake is aboat foar miles in length and. in plaaes. n bAlf to 
three- foarths of a mile aide, k nnmber of Boandini^a, taken October 9, showed 
depths varying from 10 to 18 feet. Deposits of aaad and mnd have abont olo»«d Dp 
both ends of the lake, bat the sonthern end can never become completely oloaed, a* 
Independence creek enters abuat a mile fTom this end, and will furnish mure or lata 
oarrent, especially in time of freshet, thns tending to keep the channel open. 



SELECTIVE ABSOBTIOS OF HEAT BY LEAVES. 

BI A. a. MAtSB, LjtWBKHCa. 

In this research, it was necessary that the thermopile measure with 
down to thonaanths of degrees of lemperatnre: it was, therefore, important to onl 
off aU air currents. 

The thermopile was incased in two tin boxes, lh« one oatside the other, leaving 
an nir space inclosed bj tin all aronnd the tnatmment: a soitable opening, whiidk 
could be olosed at will with a aereen impervious to radiant beat, allowed the beat to 
tntl directly upon tbe thermopile when desired. 

By allowing heat from any soarce to fall directly upon the thermopile, and tlun 
obliging it to pass through a leaf planed in its path, it became possible to determiiM 
tbe effect of the leaf upon the rndisnt heat. 

Experiments were made upon a grent many leaves and petals of flowers, and tha 
resaltg were surprisingly alike. Aa an example, we will oite the case of elm leaves. 
A single elm leaf in the path of the heat allown only 23.^ per cent, of the radiant 
heat to pass thcuni;h it; so Tfl.5 per cent, is absorbed by the leaf. If now the hMl, 
which has alreadf passed throagh one leaf, be allowed to pass through a second, wa 
find that the second absorbs only 21.4 per cent, and transmits 7S.6 per cent., ihow- 
laif plainly n remnrkable selective absorption. A third leaf in the path allows B8 
per cent, of the heat which passed throagh the second leaf to pass t hrougb' nnab- 
sotbed. The transmitting powers of leaves varies from 17,G to 2S.8 per cent. TIm 
lower number is for tbe thick leaves of the mullen, and tbe higher represents tlw 
transmitting power of rose leaves. The (ransmitting power of various flower p«tala 
was as follows: Red rose. 51.3 to 33.3 per cent.; yellow rose. 38.!) per cent.j «hit« 
Toae, Sli.B per cent.; white petals of (Enothrnt tjitcioaa, 2(>.B per cent.; petal* of 
paiple grass. 30.8 per cent- 
Leaves are, therefore, good absorbers of heat, but bodies whiob are good ftb' 
sorbets are good mdiator?. The radiation from leaves is about TU, lampblack being 
IIH). We nee, then, that were the leaves lu radiate their hent ai night at this rapid 
,e th«; would loon lose muob of the enetg; whioh thef teceived from t he «Dn dnr- 
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iQg the daf . The reBenroh has, however, developed the remarknbJe fact th« when 

>Tered with den the rRdintiou ie the same for nil, being that of a 

lurfuee. &Dd is moob less thna the cadintioD of aaked leaves, being oolf 13.7 per 

of lampblaoktH) sarfaoed. Thi» is one of the canaee that has coctcibnttid ia no 

iDnll degree to make coal to abandaut apou the earth. 



SESTING OF THE ?IED-BILLEIt OREBE. 



The pied-billed ^rebe (Padilymhvt podicepx) is kDuwn to evei; bo; who ever 
sboaldered a gan and wandered aloug our cre«bB and rivers b; some of the follow* 
lug names: Thioh-billed grebe, CBrolina grebe, dabohick. dipper, water witch, devil' 
diver, or hell -diver. 

It is a ODmmon sumiiiar resident in oar State, and very aband«tit in migration, 
arriving the last of April and remaining until late in the fall. 

Theee birds ( like all the (nmily ) are noted tor their wonderful power e{ diving 
and swimming. I think it would be safe to saj that in a minute's time they oan 
dive WW or 400 feet. 

Colonel Qoss, in his "Historj of the Birds of Kananfl," Bays; "Some writers hold 
thai these birds du not use their wings under water. This may be so; bnt I am in* 
olined to think, when out of the mshes and with nothing to catch or tangle, they qs« 
them to Hccelerate their speed." 

They do not often take to wing, relying more on their power of swim.ii]tag and 
diving as a means of Bscape; and it is almost impossible to force them to leave the 
wntei. bat when in the air. fly with greal rapidity, with neck and feet stretched nut 
to their full extent, 

About their breeding places they are very shy, and. when approached, will oover 
thuir eggs and slip (joietly away, thus leading a great many ornithologists to be- 
lieve that these birds do not occupy their nests during the day, but cover them with 
decaying vegetation and the ^gs are kept warm by the artiUoial beat from this ma- 

The doubt that existed in my miod with regard to this has been entirely eradi- 
cated. A good opportunity offered itself this summer to watch their nidiflcation 
and I took advantage of it. 

On B large pond, about three miles from Emporia, covered with rushes and othen 
aquatic plants, these birds are found in great Bbundatice. They were first observed 
nesting here by V. L. Kellogg, of the State University, in IHS5. at which time he pro- 
onred a nnmher of sets. It might be interesting to add that they have never nested 
here since until this summer, when I took about SO nests. 

The nests are composed of decaying reeds, rushes, and grass, mixed with a debris 
brought up from the bottom. This structure is fastened to the flags and reeda, 
making a floating island of decaying materini a Few inches aliove the water, npon 
which N small nest is built. 

Two of the nesle that I found were tocatod in some small aijoatic plants a short 
diitnnce from the bank, in about three feet of water, and from a tree on the bank 
the eggs could be distinctly seen. 

From this tree I could watoh the birds without being seen by them, and during 
■II (he time I watched them 1 never saw them leave the nest unless disturbed, and 



WSAS ZoAJiMMr OrSGIKN 

then they vould always qalokl; cover their eggs. i;lide ander the wnrer wilhuat • 
ripple, ooma op at a enffioMnt dintanoe froni me. nod make a kind of cavkling »ab« 
but nonld bood return by diving and cominK up among the veeds. near the a 

Mr. O. Davie, aalbor of ''Neat» and Egge cif N. A., Birds." olaime thai the blnl» 
cover the eggs daring the day and ait on them during the night, never going a 
the neat in the daytime. Mr. Geo. Cantcell gaya that he hne noticed that whore lh» 
ceta are complete, the eggs are covered vith vegetable matter and InocimpMe 
■ets are foand uncovered, and the deeper the eggt are imbedded in the refuse mat- 
ter the more inonbated they are. a fresh set ja«t having a ttiin layet over Ibem. Ha 
BCcoTints for this by saying the layer first put oD louea it« heat after n time arid moM 
is put on to keep up the neceaeary heat. He gives this merely ns a tfaeciry which 
will nut stand, aa facta are what we want. 

Mr. William Smith, observing their nesting in Colorado, eaye that he took a n 
ber of Bets that retained ttieir natnral aolor. owing to the neet being bnilt of livfng 
grass, althoQgh plenty of decaying raaterisl was close at hand, Thie alona would 
upset the decaying theory. The habit of covering the eggs while oB the ne«t is for 
the purpose o^ concealing them from their common enemy, such as hawbi. etc.. and 
not tor the artifloiel heat from the decaying vegetation. 

They begin laying about May 10. The number of eggs laid by this spBOii 
ranges from 3 to 10 — ^tbe complement is usaally five. The eggs, whun fieah, at 
white, with a slight bluish shade, but suon become stained in their wet bed. A na 
of 10, in the OoUeotion at the Slate Normal, meaaure: l.:r.il.20. I.87il.«, 1.80x12(1, 
1.76x1.31. I.78«I.Z3, l.HOll.22, 1.83il.23, i.tl0ll.30, I.76»1.22 
age siae is I.72il.l7. 



LIST OF PLANTS COLLECTED BY THE (lARFlELD liMVKKSlTY EX- 
PEmTUlS OF 1889. 



The plants named in this list were collected in the summer of IHBU bjr a paltj 
sent oat by the Garlield University, composed of the following persons: N. ~ 
Laughlin, C. C. Willson, Robert Rogers, and the writer, in charge. Most of the sp*- 
oies were obtained in the Rocky Mountain region, from Colorado (o the head WBtsift 
of the Missoari river, bnl a (ew were collected ou the plains of eastern Coluradu. 

For aid in the identification of species, I nm very much indebted to Prea. J. U 
Coulter, of Indiana State University, who named a great majority uf them.. Prof. 
L. H. Bailey named the cnrices, and Prof. W. A. Kellerman and W. T. Swingle identi- 
fied eome of the fungi. Other species I have determined myself. The speoiea a: 
arranged in their natural ordecs^tbe phntiecogams according to Luerssen — and 
sufficient citations given to facilitate references to their descriptions, with tt>e addir 
tion of occasional notes of interest. When no citations are given, descriptiona 
readily found in Coulter's ''Manual of Rocky Mountain Botany.'' 

Specimens of all the speoios, with, possibly three or four eioeplioos, are to 
tooud in the OarSeld University herbarium, and in my own herbarium. Many of 
them are also in the herbaria of the Kansas Agricultural College and Indiana State 
Dni varsity. 

All the speolmens from Limon, Colo, (a station on the Rook Island raitrand 
about IM miles tTom the east Una of the State), were collected in the first wwit 
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July; those from Manltoii, Pike's Peat, and Balida, Colo., were oolleotaU dnriuK the 
flrst half ol Jnly; those from Salt Lake Citj- and Waaatah moantainB, in the Ifltter 
part of Jalj; the Montana species, daring the first part of Augast; sad the species 
from Idaho and Ydllovstone Park, in the latter part of Aogast. 



Erysiphf'i: 

Erysiphe commaDia (WaUr.) Fr. Saca. Syll. Funif., I, p. 18. On leaves uf Rannn- 
onlns BCBleralas. Helena, Mont, 

Hlialogpltorie. 

Phrxaloapors megastoma ( Fk.) Baeo. Saoc. Syll. Fnog.. 1. 1^7. But. Qax. IV, 331. 
On leavei of Astrogaloa fleioosns, Limun, Colo. 
VredinecB. 

PDOoinis Kentinnie ( StniDae ) Lk. I, II, III. Sacc. SyU. FuDg., VII. p. mJ4. On 
learea of Orattsna ( Partyif }. Beaver Caflon, Idaho. 

Paooinia tanaaeti, DC. Sacc. Byll. Fang. VII, p. &3T. II on leuvee of Cuioua 
liDdaialua. Limon, Colo. ISotne eporeA of Darlnca filnm were found on the BBme 
host.) It. Ill, on leavee of Artemisia tridentata (sage-bmsh ). Beaver Cadon, Idaho. 

£cidiiint otematidis, DC. Snoo. Syll. Fnag., VII. p. T7i. On Clematis Ugnatici- 
folia, "Gate of the Moontains.'' MiBsnnri river, Mont. 

.Eoidinm ranoncnlaoearom, DC. Saoo. Syll. Foog., VII, p. 776, On leaves of 
RauDUDcalDs cymlialacia. Limoo, Colo. 

Uredo oxjtropidjs Pk. Saco. Syll. Fdqk., Ttl. p 8S6, Bot. Qux. I8T9, p. 21S. On 
leaiea of Oiytropia lamberti. Salida, Colo. 

Uredo speciosa Pk, Saco. Syll. Fang., VII, p. eiiO. Bot. Oaz. ISTtt, p. 34 ( Leoythen) 
Qn leavw of Rubne ilelioiams. Manitoa Springs. Colo. 



Taphrina eiteaaa (Pk.) Sacc. 
(etiBiu Pk., N. V. State Mas. Rep. i 



). 60). 



Eiii'iitelaenit: 
Eqaisetam prltense Ehrh. Beavei CafloQ, Idaho. 
' Fill/xs. 

Woods ia soopnlina Eatoii. ''Cristal Park," on Cnmeton'n Cui 
Colo.; also at Upper Yellowstone Falls. Vellovstone Park. 

Pteris aqailina L. Abundant and of strong growth in Gibbo 
■tone Park. 

CheilanthBH fendleri Book. "Crystal Park," on Cameton'a Cone trail. Maniton, 
Colo. 



ManitoQ and Salida, Cul 



' trail, Manitou, 
CnOun, Yel low- 



Con i/sTvB. 
ir "Not pine. 



PiQiis cdutis Eng. "1 
• Abies oonculur Lindl. Maniton, Colo. 
Jnniperns virgininna L, MoDitoa. Colo., nod Salidn. Colo. 



PotRmogeton pasitlns L.F Salt Lake City, Ctnh. 
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Oarex filiformis L. Tar. latifolia BoeckL Salida, Colo. 

Carex tenella Sohk. "Crystal Park,*' Maniton, Colo. 

Carex ntrionlata Boott. Salida, Colo. 

Carex variabilis Bailey. Studies of the Types of Various Speoies of the Genu 
Carex, p. 18; Memoirs Torr. Bot. Club, I, No. 1 (Carex striota Lam. and C. aperta 
Boott. var. divarioata Bailey, of Coulter's Manual, p. 885, ed. 1885). Salida, Colo. 

Oraminecr. 

Agropyram glaacum R. <fc S. Salida, Colo., Helena, Mont. 

Phragmites communis Trin. ** Gate of the Mountains," Missouri river, Mont. 

Commelynactce. 
Tradescantia virginica L. Colorado Springs, Colo. 

Juncacece. 
Juncus tenuis Willd. Salida, Colo. 

Li7iacefP. 

Calochortus gunnisoni Wats. Manitou, Colo. 
Lloydia serotina Reich. Pike*s Peak trail, Colo. 
Allium cemuum Roth. Salida, Colo. 

IridcLceiv. 

Iris misHouriensb Nutt. Manitou, Colo. 

Oi'chidactiV, 
Spirnnthes romazoffiana Cham. Beaver CaAon, Idaho. 

Cnpvliferxv. 
Betula occidentalis Hctok. Western or '' Black Birch,*' Manitou Springs, Colo. 

Salicacetv. 

Salix amygdaloides Anders. (?) Salida. Colo. 

Saliz flaveHcens Nutt. Salida. Colo., and Manitou, Colo. 

Urticacetv, 

Urtica breweri Wats. Manitou, Colo. 

Urtica holosericea Nutt. Salt Lake City, Utah (**City Creek Cafton"). 

Polytjonaceir, 

Rumex maritimus L. Helena. Mont. 

Polygonum bistorta L. Manitou, Colo. 

Eriogonum brevicaule Nutt. *'City Creek Cafton," Salt Lake City. 

Eriogouum corymbosum Benth. Pike'R Peak trail. Colo. 

Eriogonum flavum Nutt. A bright yellow-flowered species. Pike's Peak trail. 

Erictgonum microthecum Nutt. Salida. Colo. 

Nyctatjinacea'. 

Abronia fragrant Nutt. Manitou. Colo. 
Abronia t<p. Salida. Colo. 

Oxybnphusi angustifolius Sweet. Manitou, Colo. 
OxybaphoH hirs^utus Sweet. Manitou. Colo. 

CaryophyVacvw. 

.\renHrin fendieri Gr. Pike's Peak trail. 
Areniiria stricta Watr*. Pike's Peak trail. 
Stellnrin longipes Goldie. Pike's Peak trail. 
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Cernstiam ntvense L. Pilte'a Pent trail. 

SnpoDariA voouariB L. (Qray's Man., p. S'Ai. Manitou, Colo. 

raco&robiti j«nieaii T. A O. Pike's Ppak traiL 

Paronfchia sessiJiflora Nntt. ''Gate ol the Monataltis." Missonri 



Clayt.li 



isunia Esah. Pike'a Peak trai 

Aqail^gia abrysniitba Or. Manitoa. Coin. 
Ai[ui!egiH oosrolea Jameit. A very beoatiful o 

chad)* ciiAona nboot Maaiton Spring's. 

Cnltha l»ptDRepala DC. Pike's Peak trail, abo 
RbdudooIuh nqaatilia L., Tar. trichophyllas Or. 
Ranunuiilua oymbalaria Ph. Marshes, Lin 
EUnancDlitii foetecntna L. Wet grounda, n' 
Thaliotrnm feadleri Engelm. Manitun Sp 
CleuiBtiB nlpina Mill,, «ar. oocidentaliB Gr. 

feet RttitaJe. 

Oleinatin ligQatioifoliu Niilt. "Oate of thi 

Colo. 

Papav*raeitit. 

ArgemoDe plntjceras LiDh .!: Otto. Limon, C 



amliine, groniog nljuudantly ii 

I 10,000 feet altitude. 
Helena, Mont., Salidn, Colo. 

t Ueleua, Mont. 

ig«, Colo. 

Pike's Peak trail, ai 

," Moutan 



a 10,0( 



Salida, Colo. 
AI. arkanstinnm Gr. Manitoo. Colo. 
1 Endl. "Citj Creek Cadua," Waaati 



Lepidiam intermedin tn Oi 

Erfsimiim asperum DC, i 

Thelypodinm integrifolin 
Salt Lake City, Utah. 

DraliH atteptocarpa Or. Pike'ii PisRk trail, above iO,00<) fevt ultitade. and nUuiH 
" timber line." 

NaBturttum officinale R. Br. ''City Creek CaCon," at Salt Lake City, and neat 
Helena, Mont.; mealioned in Cunlter's Man., in note at bottom of p. 21 (ISHfi); now 
oominon Ihroaghoot the " Rockies." 

NftBtoninin palo-itre DC. Helena, Mont. 

Oapparidaerte. 

Cleome integrirolia Torr. A Gr. Salida, Colo. 

tileomella angoatifoliB Torr, HeleoB, Mont. 
Malvaccr. 

Sida hederaoeB L. S«e Coulter's Manaal Phan. ilt Pterld. Weatn, Tei., p, Sa (vol. 
n, No. 1, CoDtrib. U. S. Nat. Herb.) Not given in Coulter's Man. Rocky Mt. But., 
ed. 18SA, Salt Lake City, Utah, 

Sphieraloea riTuIaris Torr. £ (it. Beaver CaDon, Idaho. 

Malvaatcnm oocoinenm Or. Manitoa and Littleton, in Colorado, 

UalTastram sp.! Salida, Colo. 

Bidaloea malvvflora Or. Salida, Colo. 

GeraniacKF. 

Oeranium maonlalam L. Maniton Springs, Colo. 
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Linaeecr, 

Linnm perenne L. Helena, Mont., and Salida, Colo. 
Linnm rigidnm Ph. Helena, Mont. 

Sapindaceft, 
Acer glabrnm Torr. Trail to '*Cameron*a Cone," near Manitoa, Colo. 

Euphorbiacea*. 
Euphorbia montana Engelm. Maniton, Colo. 

Umbellifera'. 

Aletes acanllB C. & R. Coulter 6i Rose, Revis. N. Am. Umbell/p. 126 {=:Carumf 
hallii Wats, of Coulter's Manual). Pike'S Peak trail, Colo. 

Oreo X is hnmilis Raf. Coulter & Rose. Rev is. N. Am. Umbell. p. 89. Not given 
in Coulter's Manual, ed. 1885. Pike's Peak trail, at 12,000 ft. alt. "High Moun- 
tains of Colorado, at 11,000 ft. alt. and upward," (Coulter & Rose, 1. o.). 

Ligusticum sp.^ Manitou, Colo. 

Cornacea', 
Cornus stolonifera Mx. Beaver Caflon, Idaho. 

Crassulacece. 
8edum stenopetalum Ph. Manitou, Colo. 

SaxifragacecF. 

Ribes lioridum L'Her. "Gate of the Mountains.'* Upper Missouri river, Mont. 

Jamesia americana Torr. & Gr. Trail to Cameron's Cone, near Maniton, Colo. 

Parnassia iimbriata Banks. Beaver Ca&on, Idaho. 

Parnassia parvifiora. DC. Salida, Colo. 

Heuohera hallii Gr. Manitou, Colo. 

Saxifraga bronchialis L. Trail to Cameron's Cone. 

Saxifraga nivalis L. Pike's Peak trail, at 8,000 to 11,000 ft. alt. 

Loasacecv, 

Mentzelia multiflora Gr. Manitou, Colo. 
Mentzelia pumila Torr. & Gr. Manitou, Colo. 

Onagracea', 

Gaura coccinea Nutt. Helena, Mont. 

(Enotheru albicaulis Nutt. Limon. Colo. 

<Enothera ca*spitosa Nutt. Manitou, Colo. 

(Knothera coronopifolin Torr. & Gr. Salida, Colo. 

(Huothera sinuata L. Manitou, Culo. 

Gayophytum ramosissimum Torr. & Gr. Snake River, Idaho, on stage line be- 
tween Beaver Cafion and Yellowstone Park. 

Epilobium coloratum Muhl. Salt Lake City, Utah, and Helena. Mont. A much- 
dwarfed form was also found at Helena. 

Epildbium spicatum Lam. Manitou, Cuh>. 

IJaloragco', 
Hippuri:< vulgaris L. Salida, Colo. 

lioeacecr. 

Rosa nrkausana Porter. Manitou. Colo. 
Potentilla anserina L. Salida, Colo. 
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Fotentilla frotioosa L. Manitoa, Colo., aod Beaver Cnnou, Idaho. A verj cora- 
mon speotes in the Rook; Mountuin c^ion. 

PotBDtillH gUDdnloaa Lindl. Manilon, Colo. 

Potentilla bippinna, Lehm. Camerun'ii Cuse trail, Colo. 

FuCeutilla rivalis Natl., var. millegrnna Wats. HsIhiib, Mont. 

Ptn){ariH ve«oa L, Mauiton, Colo,, nnd YellunBtone National Park. 

(ieum rossii Setinge. Pike's Peak trail, at lO.OfXI to 12.000 ft. alt. 

Rnbna delieioaiiB Jamea. Cameron's Cone trail, near MhujIou, Colo. 

Spinta discolor Ph. vw. Jumoaa Watn, Conlter, Phan. & Plerid, West, Tei., Poly- 
petalib, p. 104. ( =; HolodieDUB discolor Mniim,, vsr. dumuaa Maiim,, of Coalter'a 
Mao. Rooky Mt. But,) Trail to Cameron's Cone, Maniton, Colo. 

PhfsocarpDO monogyaa Conlt, Man. Phan..i: Plerid. W.Tei., Pol;pet,. p. 104. | P. 
Torre;i Maxim, of Man. Rocky Mt. Bot„ ed. l^N.'i), Manitoa, Colo. 
LrgumiyioseK. 

Sophora aertoea Xntt. Limon. Colo. 

Vicia americaDa Muhl, Manitoa, Colo. 

OijrtTopis lamberti Fb. Balida, Colo, 

AatragEJas h;pogIotti« L. Helena. Mont. 

AstrHgalas Ueinosns Doogl. Limon. Colo. 

Aatrsgalai mnltiilorna Gr. Limon, Colo, 

A-atrBgalos pectinatna Doagl. Limon, Colo. 

AatfHgalaB pictnB Qt,, var. filifolins Or. Limon. Colo. Peonliar for its Aliform 
leHTes. together vitb large, brilliantly -mottled frtilt, 

Astragalas rnoemosaB Ph. Lioiou, Colo, 

Petaloatemon maoroataobyn Torr. Limon, Colo. 

Ptiorxlea tanoeolatH Nolt, Limon, Colo. 

Trifolium involncratnm Willd. Salids, Colo, 

Lnpinna argentena Ph. Limon, Colo., Cameron's Cone trail, Colo., and Beaver 
CaAon, Idaho. 

Lnpinas pusillaa Pb. Limon, Colo. 

Thermopda rhombifolia RiobardaoD. Salida, Colo, 
Primulaoeef. 

Doaglasia acotioa Hook. 8jn. Flora, vol. II, part 
Uaunal (ed. 1883). Heretofore, "known only from 
aborea, nnd poorly knovQ. even from that locality. 
Flora gives bat three apeeiea of thin genu 



from the United StHteH ( Montaaa and Wyomiag); 
oo on (ring on the "Arctic sea shore, between the \ 
the aathurity of Richaidson, Its range \» nov e 
Pike's Pi>nk trail, at 12,000 ft. alt., and npwartl. 

Primnln nagustifolia Torr. Pike's Peak trail, f 

Podecatbeon meadia L, Manitoa. Colo. 

Poleyiioniaenr. 

Poiemoniain hamiie W'illd, Mncitoa. Colu. 

Oilia Hggre^ata Spreng. Mauitun, Colo, 

Gllia IberidifoUa Bentb. Limon, Colo. 

Gilia pinnatifida Nntt. Limon, Colo. 

BydrapttylUieeie. 

Phaoelia sericen Or. Pike's Peak trail, Colo. 



, p. S9, Not given in Conlter's 
oar northwestern Arctic eea 
(Coalter.) The Synoptical 
one only, Dongluaia montano Or., 
while D.^rctica Hook, is atated as 
aokenzie and the copper mine," on 
.tended into Colorado, Foand on 
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Boraginaeeoe, 

Lithoapermnm oanescens Lehm. Maniton, Colo. 

Mertensia alpina Don. Abandant on Pike*s Peak trail, at 12,000 ft. alt. 

Mertensia oblongifolia Don. Pike's Peak trail, Colo. 

Mertensia panionlata Don. Pike's Peak trail, Colo. 

Krynitzkia jamesii Gr. Limon and Munitoa Springs, Colo. 

Krynitzkia virgata Gr. Manitoa. Colo. 

Omphalodes nana Gr., var. arctioides Gr. Pike's Peak trail, at 12,000 ft. alt. 

Nicotiana attennata Torr. Beaver CaAon, Idaho, along the Utah Sc. Northern R. R. 
Physalis lobata Torr. Limon, Colo. 
Solannm triflornm Nntt. Helena, Mont. 

Scrophulariaxietv. 

Pedicnlaris canadensis L. Pike's Peak trail, Colo. 

Pedicniaris procera Gr. Manitou, Colo. 

Castilleia miniata Doagl. Manitoa, Colo. 

Castilleia pallida Knnth., var. septentrionalis Gr. Cameron's Cone trail, Manitoa, 
Colo. 

Veronica americana Schw. Helena. Mont., and Salida, Colo. 

Synthyris plantaginea Benth. Manitoa. Colo. 

Mimalas lateas L. Beaver CaAou. Idaho, and City Creek Cafton, Wasatch moun- 
tains. 

Pentstemon acaminatas Doa^l. Manitoa. Colo. 

Pentstemon barbatas Natt. Trail to Cameron's Cone, Manitoa, Colo. 

Pentstemon glaber Ph. Manitoa, Colo. 

Pentstemon glaacas Graham. Manitoa, Colo. 

Pentstemon gracilis Natt. Manitoa. Colo. 

Pentstemon watsoni Gr. Manitoa, Colo. 

LabiaUv, 
Stachys palastris L. Salida, Colo. 
Scatellaria galericulata L. Helena, Mont. 
Nepeta cataria L. Salt Lake City, Utah, and Helena, Mont. 
Mentha canadensis L. Salida, Colo. 
Var. glabra Benth. Salida, Colo., and Helena, Mont. 

Verbenacew, 

Verbena bracteosa Mx. Littleton, Colo, (a station on Denver &. Rio Grande R. 
R., between Denver and Pueblo). 

Gentianaceiip. 

Frasera speciosa Doagl. High on the mountains, at Manitoa, Colo. 
Gentiana parryi Engelm. Beaver Cailon, Idaho. 

Apocynacea: 

Apocynam androstemifoliam L. Manitoa and Salida, in Colorado, and Salt Lake 

City, Utah. 

Asclepiddaceiy. 

Asclepias verticillata L., var. pamila Gr. Littleton, Colo. 

Campanulacew, 

Campanula aparinoides Ph. Helena, Mont. 
Campanula rotundifolia L. Manitou, Colo. 
Campanula unillora L. Salida, Colo. 
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LoQi 



a boienle L. Monitoi 



volnoTStB Bnakd. 



Caprifoliacnv. 
Salida, Colo. 



Compaaitcf, 
LfgadeamiB joitaea Dou. Helena, Mont. 
LnotTioH polohellB DO. Snlida, Colo. 
Trotimon glaaoam Natt. Msaitoii, Colo. 
CaicDa HltiMimua WiUd. lar. disoulnr O. (r) BHtt^tia, Muut.. 
CniooB oohrooentcus Qt. Limon, Colo. 
Heneeio eremophilas Kiohardeon. Maniton, Cula. 
Senticio donglaaii DC. Salida, Colo., and Limoa, Colo. 
Senocio fendleri Qr. Salida. Colo. 
Seneoio «erta Hook. Beaver Oafloo, Idaho. 
Artemisia trideulata Nutt. " SagebciiBh," Beaver CaDon, Idnho. 
.Vitemi«ia wrightii Or. Salida. Colo. 

Crejiis runoinatn Torr. A Or, Limon, Colo. Eitends the rangu nf this specieB 
eonaldernbly eaAtvard. 

Hymenal he rnm aarenm Qr. Iiimoit, Colu. 

Aotinolia grandiUorii Turr. &, Or. Pike's P«ak trail, Colo., at 12,U(>0 ft. alt. The 
ver; large, jellow llovur heads make this a brilliant and oohh pica una speoies for 
Alpine regions, where tbere ia nsaally a remarkable absence of jellow Hovers. 
AutinellA richardsoni Natt. Bslidn, Colo., and Manitou. Colo. 
Acti Delia gcnposa Nott. Manitou, Colo. 
Heleiiti, Munt. 
t. Limon, Colu. 
s Hook. Limon, Culo. 

r, vDlosB Mi. Syu. Flora, vol. I. part II, |i. 3'.i2; lirny's 
1, Colo. 
s Nntt. ManitoQ, Colu, 

1 Benth. A Hook. Littleton, Colu., and Snit Lake Citj. 



Beleninm aatnmniile L. 

Babia oppoaitifolia Nnt 

Hj'menopappoH fill folia 

CoreopsJB lanaeolata L.. ' 
Uan.. p. 2h2. Mani 

HeliantboH pumilns 

Qfmnolomia malt iH or 
ntali. 

Rndbeokia hirto L. Salida end Mnnitoa, Colo. 

Uadbeckia laoiniata L. ijalida, Colo. 

Iva ailiatM Willd. Helena, Munt, 

Ivs lanthiifolia Mutt. Helena, Mont. 

Ouaphalium eprengelii Hook, ii, Arn. Manlloa, Culo. 

Erigeron caDBdentis L. Salida. Colo. 

Erigeron divaricattiB Mi. Helena, Mont. 

Erigeron HageUaris Or. Manitou, Colo. 

Erigeron glabelluH Nntt. Mauitoa, Colo. 

Erigeron pumilns Malt. Helena, Mont. 

Aatet ad»cendenH Lindl. Salida, Colo. 

Aster commatstaa Q, Helena, Mont. 

Towniseadia grandiliora Nutt. Maaiton, Colo. 

Sulidago canadensis L., vnr. prooera Torr. & Qr. Beaver CuSon, Idaho. 

SoHdngo missouriensis Mutt., var. montans Or. Helena, Munt. 

8olidai{o derotina Ait. Sait Lake Cit;, Utah. 

Aplopnppos iotegrifoling T. C. Porter. Helena, Mont. 

Chryaopsis villoaa Nutt. Manitou, Colo. 

Oriudella si|DBrrosa Dnnal. Salt Lake City, Utah. 

Lialris punctata Hook. Helena, Munt. 



AS ASTBONDKICAL I^STERN. 



P01.I.KOK, »TCHIHO». 

We all remember bow ntiEatiafBotor]' veru »Qr first Bttempts ta trac« tbe past- 
tioiu Qt the sevtirnl constnllHtioDii io the heavens, nud then, after «* hn4 foopid 
them for onneXvea. hov difflcalt it «a4 to pitinl oat the elnn to otht-rx add fwl 
qnite sure IhnC unr trieodH were luoking at the nuea we desired them lo xee. 

The objeot of the Inntern here presented ii^ to obviate thin difltoultjr, and Miable 
one to looate the aniiBtellntioiis and princlpaJ stars in a Hcite while by menna cit n 
illnmiiinted map. 

The luntern oonsistB of a box of saltable vim, i. t.. about 10 inches high bytlghl 
wlJe Hnd sir dtwp, made of light wood or tin on all aides, eioept the front, where 11 
should lie so oonstrnoted (hnt a glass plate 8 by lu iuohes may be inserted. The tnii 
and bottom of the buz ahoald have numeroaa perforations, to admit of air tor * 
oandle or lamp employed uu the interior to illaminale the map. The map sjioald 
be made of atiff white paper, the positions of the atars marked by ink. and the stars 
of difTerent magnitDds properly distJDifDighed. Fine ink lines should ooDneot tha 
several stars of each oonstellntion and the name of the groap should be printed ii««r 
by in small, distinct letters. The map shonld be ciroolar in form, seveu inches in 
diameter, with the center corresponding to the zenith, and the circB inference to the 
horizon. The glass plate in front of the lantern should have a hole about one-eighth 
inch in diameter bored throagb its center, through which a wooden key msj paaa. 
To this key the map should be fastened at its center on the inner side of the glass, in 
SDoh a way that it will revolve when the key is turned. I.>ne snch map for «aob 
month of the year ahoald be aonetcocted. representing the appearance of the henvena 
at about 9 o'clock in the erening. Theee mapa may be copied from published charts. 
The north, east, south and west margias ahoald be properly marked. 

If now, foe example, it is desired to stndy the constellations in the north, the 
proper map foe the season ol the year should be titted to the interior of the lantern 
and turned abont by means of the key at the center, until the edge marked "north" 
is lowest down. The obaerver then facea the north with the lantern resting or held 
directly before him, remembering that the center of his map represents the zenith 
and the lowest part the northern horizon. Then will the stars of the northern 
heavens occupy positions corresponding eiaotly with those marked on the lower 
half of his map and they may be recognized with the ntmost ease. 

Shoold he now desire to etady the eastern heavens, he faoes the east and tunw 
the map by the little key until the limb marked "eaat" is downmost, and again ha 
has an exact picture of the sky before him; and thus with all parts of the hMVene 
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Probably must of ns have heard the remark that, if the winter is mild Iheaam- 
iiier will be cool, and if the winter is cold the sommer will be hot. The basis of iMi 
saying is, of course, the fact that the mean annoal temperature of any place is quite 
nearly constant. If the mean annnal temperatnre were einctly constHnt, then, If 



TWKIfTf'POVSTIT AKJtVAL MESTUfQ. 



there U n d«Scieiic; of tnupecalare during a part uf the jear, there ranat be no ei- 
cese uf the aanie amount of temperatare dariog the remnining part. 

It is the object of this inveHtigation lo determine, from Prof. F. H. Snow's tem- 
perature raoord tor Lawrence, the defjree of certainty with which we may predict 
the temperature of the eammer vaeation ut thnt plaoe. To thoce of ns vho gu to 
tht- mouDtaine and various other places, lo eeicape the hot weather of July and An- 
gnsl. Ihia subject ie of iutereet. 

The three aammer months, June. July, miiI Augast, furra the third qancler of the 
year. It Will serve best oar purpose to ha.vB the Bomnier the last quarter. The 
summer will then be at the end of our year, nud we cue thus better predict its lem- 
pcratnie. We have, therefore, divided the record so as to have the &iet at Septem- 
ber the beginaiiig uf eaah year. Tbe aniiual temperntures oumputed from thie 
divi»toii do Dot differ much from those oomputed with the year beginniuK on the 
lat iif January. 
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Tbe nnmberB in eotDmne 1. H. .^ and 4 need no explanation. A.ny nnmbei In col- 
on] u G Is gotten by subtracting the number opposite to U In oolomn 2 from the 
mean at the loot of column 2. The numbers in colamns fi and 7 are gotten from 
thoae in oolumns 3 and 4, in the sauie way that the numbeiB in colnmn S are gotteu 
(torn those in oolomn 2. A pins variation means temperature above the mean or 
normal, and minns variation Dienos lemperntnre below the normal. 

Eiaiiiining 'he numberti in culumnB <i and 7, and comparing those tor the same 
year with each other, we see that there are 12 with like signs and U with a uli Ice signs. 
We see thnt of these \2 with like signs lour only are auoh that both the numbers are 
grmter than ,68°. Of these foar mimbers, after each of which I hate plneed a star, 
three have minus signs and one a plus sign. Remembering that variations with like 
•igns ill aolumus t> and T signify a failure to predict correctly the summer tempera- 
tnre, we see that in the 33 years covered by this record about one-half tbe predia- 
tioiu in regard to whether the summer temperature will be above or below the 
normal would (ail. Of these 13 failures, four only are bad fRilntes (i.i., temperature 
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more than .88® above or below the normal ). Of these foar bad failnreR, three are in 
predicting a hot snmmer, which was cool. There has been only one sammer in the 
23 years in which one woald have predicted a cool sammer which proved to be a hot 

one. 



SEVEX-YEAR PERIODICITY IN RAINFALL. 

BT E. C. MUBPHT, LAWBENCE. 

In my paper answering the qaestion, "Is the rainfall in Kansas increasing?** I 
have divided the rainfall record of Fort Leavenworth and Manhattan into seven- 
year wet and seven-year dry periods. It is the object of this investigation to deter- 
mine to what extent the rainfall records of other places in the United States and 
Canada may be thus divided. 

Ff>r this parpoj^e. I have used the 11 longest and most nearly continaons rainfall 
records in Cnited States and Canada. These records each cover a period of from 
40 to 76 year:*, and from ♦> to H> seven-year periods. 

The records down to 1S7.5 are taken from vol. 24 of the ** Smithsonian Contribu- 
tions to Knc»wled^ce.'* The records from IHlTt tt) 18l»t) are signal-service records, sent 
me by the chief signal oflicer. 

The method of investigation is: (1) Plat the record or curve of annual rainfall; 
(2) study the curve, and from its appearance divide it into seven-year periods: (3) 
find the mean of each period. In nearly every case, it is easy to see from the oarve 
how to divide the record, or where to be),cin the division of the record, bo that when 
the means of the periods are found they will be, approximately, alternately wet and 
dry. 

Each curve has been studied by itself, without any reference to other curves. I 
have tried, in each case, to tind the motst natural division into seven-year periods, 
without regard to whether the periods at the different places begin with the same 
year. The accompanying chart shows these curves platted to scale in the usual way, 
and the division intf) periods, and the means of the period:?. 

Table No. 1 shows the years in the periods, the means of the periods, and whether 
wet or dry. 
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TABLE No. 2.— Steven-year periodicity la ralntell. 



PLACK. 



Ungthof '^oiw— 
record. \ y«,„. 



I 



New Bedford, Miws lK14-*90 

Philadelphia Pa 18*24-*90 

Pnivldence. R. I lH82-n» 

BoHton, Mao« lH18-*90 

Leavenworth. Ka» 1836-^90 

Bochenter, N. Y ISSl-nW 

Toronto,Can lH4O-*90 

St. Loai«, Mo lKS7-*90 

Ifarletta, Ohio 18-i6-'W 

ClnclnnatL, Ohio 18!»5-*9U 

MuAcatlne, iDwa. 184«-'90 



No. 
pertoda. 



u 



9 
1 
1 
(I 

u 

7 
3 




lu 

9 

8 



6 



Total. 



r 



I 82 



umt. 



2 
1 



O 








Ontf- 

i half 

faU- 



3 



Table No. 2 gives the results of the investigation. Column 1 gives the name o 
the place where the observations were taken; column 2, the date of the be^inninip 
and ending of the record; column 8, the number of years of the record in whioh ob- 
servations were not taken; column 4, the number of seven-year periods in the rec- 
ord; column 5, the number of whole failures; and column 6, the number of half 
failures. 

To illustrate what we mean by a failure and a half failure, take three of the Fort 
Leavenworth means, viz., 88.82. 84.08, and 48.1B. The second of these is greater 
than the first, and is therefore wet with respect to the first; but it is less than the 
third, and hence is dry with respect to the third. This is a half failure. If the sec- 
ond mean were greater than the first and third, when it should be less than both, it 
would be a failure. 

Examining Table No. 2, we see that there are only three failures and 12 half fail- 
ures in the 82 seven-year periods of these 11 places. 



THE TWENTY-FIFTH ANNUAL MEETING. 



PROCEEDINGS. 



et in its Iwenty-flfth suDDal e 
The rollotriiig eitmctB are 



Tlie Ei)D(iBi<t Acndemif of Si 
on, oil October 13, l:^, and 
liDDCes ol the Secretary: 

A bnsiness meeting wse held in the parlors uf the Hotel Bj'ram, nod the ntaal 
□mmittees were appointed. 

The Treaanrer'B report wae rest 

On IVedoBsday eveaing, the addi 
'as delivered. 

Tbe annani election uf offlcers resulted in tlie following ohoioe: 

Preifdent — E. H. S. Bailey. 

PIrje Pice Pn»idtnl — J. T- WiUard 

8eeond Viei Praid^nt — E. B. Knerr. 

Seeretarv — A. M. Collette. 

TVeowiwi-— D. B. KbUj. 

Libtarian^B. B. Smyth. 

Curators — K. H. Thompson, B. B. Smyth. Ohas. S. Prosser. 

On Friday cTening. the Sphyni Club, of Atohiaon, tendered n banquet 



At thia raeeting. If new members 
. Tuted to hold the □ 



_. _. „ „g, in the tall of 1HS3, at Empoi 

On the foUowini; pages wOl be found pripers read at this meeting. 



IX MEMIIRIAM-JOSEPH SAVAGE. 



lenturf. Joseph Savage 
en, uf the Signal Service, 
1 1799, being a codhii] of 



Since our last meeting, the Academy has lo st by death one i>I its oldest and most 
(uvfol memberf. Joseph Sarage died on the 30th of December, 1^91. He iras 68 
yenn old. having been horn at Hnrtford, Vt., July 2d, 1^23. His father, William Sav. 
age, wan born in 17111, so thCBe two lives eia otly fipan a 
»M connected with the Inmily which produced General Ha; 
hi* mother, whose maiden name wan Polty Hazeu, born i. 
the Oenernl- 

Id 1>H7. Joxeph Savage married Amanda B. Crandall, who was faia wife toi 10 
yaars and the mother of his Uve children. Filled with New England idea£ of free- 
dotn, be came to help make EHnsas b (tee Territory and a free State. He came to 
Lawrence in the (all of 1854. He went back, directly, and bronght his wife and fam' 
ily In the spring of 1965. He paid J500 for a sq nailer's doim, and also the Govern- 
tnent preemption price, fur a quarter section of land, which ia now th^ nortbweel 
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qaait«r of sectioo 13, tnvoBbip 13, range 10 enat. It «B8 a pieoe ot vild pi«iria, 
witboat tree or ehmb, or other shelter than a sod honse. H« Utm] an iil to Ua 
death. It has hot b comfortable etoue hoDBe, Qubli- aveiiaM nad groups wf Ireen. 
and rioh orchards. Oar friend was one of those who mnde the desert bloom: U* 
farm hasbroaght forth maoh fmit. Hia wife, three fears his junior, sneoamlied to the 
wM conditions of Khushs in the 'Mia. She died aod wan buried oa the farm in ISST. 
He had h loTiii)^ heart; campanionshiii was a neceseitj to him. end a moiberwat 
needed in hie house. He vent back to New England, and at Springfield. Muxe.. on 
April 14. 165B, Joseph Savage was married to Marj Bargees, and bruaght her to Katt- 
ass. She still lives on the homestead which their joint labors bare made so beaati- 
fal. A.U but one of hid children died in chiidhood. The sarrivor, a dHOtjIiter. baa 
long been the wife of Mr. A.Iford, an attorne; of Lawrence, and the voices of grand- 
children have added to the pleaearea of the Savage homestead. In the place o( tiia 
d«ad children, there was an adopted daaghter, who married and beoome Mrs. Mntliw 
nboot a year before Mr. Savage's death. 

Of the dangers doring the XnnAa.s war, of the imminent risks of the Qnantrill 
raid, when be was saved only by hiding in the corn, while his wife enoonntered tiM 
raiders atone — of these and snch events we will not speak here. 

He waa a close friend of Charles Robinson, but was not himself a leader. He op- 
held the handa of those who did lead. He waa, religionsly, a Congregationalisl. 
Bines the days of Oliver Cromwell and Sir Hartj' Vane, Congregationatiam has gone 
with the snpport of oivjl liberty. Doctor Cordley has told how. when the first Can- 
gregational society was organized among the Free-State men of Lawrenoe. Joseph 
Savage held the caodle while the clerk wrote the names. The incident is soggeatira 
of hia whole life. He baa often held the candle to eacourage those who have bean 
working for tmth — tmth religious, troth aooial. or trnth acienlific. 

After the war, peace. For Joseph Savage, work. The physionl work has made ■ 
mark on the topography of Dougtaa county. The moral and iuteliectnal foroee he 
exerted are much wider spread; they go beyond the State of Kansas; they reach to 
the stars. 

There was one thing, especially, Joseph Savage believed in — edaeation. In (hr«a 
forms of edaoational work in Kansas he waa especially intereeted: The oomnoa 
school of his district, a noted one in Doaglaa connty, he made a ceoler of intelteetnal 
life. For many winters, courses of lectarea have been given there by men of BtAla 
reputation. Then, at the top of the educational column, the University, his tmu 
neighbor, was a sort of pet of his. When he was abroad in the Stale, be said a good 
word for the Univeraity; and its professors and atudenta and sooietiea were freqnuil 
gneeta on hia farm. He apoke of the atudenta as oiir boya, or ovr girls. Men de- 
voted to science were very welcome — botanistSi entomologists, geologists, hava oA- 
times been visitors for days and wee^a. About ISfiG or 16(i7. he was with Profeasar 
Mudge exploring western Kansas. 

In 1870, the third annual meeting of the Kansas Xntural History Society waa htM ., 
at Lawrence. My honored friend, John Fraser. Chancellor of the State Cnivenftfr - 
was prMident of the eociety, and. in a (elioitona speech, he proposed for inambar- 
ahip the names of Joseph and Mary Savage. There wna an appropiialeneas in (!■• 
incidents in which our friend took a part. Joseph Savage bad not hud a ooUegiite 
or any sclentiflo training, bnt he had worked himself into considerable atlainmstttA 
as a geologist, and waa b member of Doctor Hayden's party in the exploration of 
the Yellowatone Park. John Frneer was Seotoh. so was Mrs. Savage, who i*u tli^ 
first lady member of the Academy. 

John Fraaer was a personal friend of Hugh Miller. The subjeot of the eventng 
leotcre at the meeting was ''Hugh Miller.'' Theleotorer waa John Barruwa. He and 
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John D. Parker, 0110 uf the foDnders of the Sooiety , were guests Ht the Sava^^B home 
during the meeting;. At that meeting the Booiety obBoged its name; it beoame 0b: 
the Kausas Acadeoiy of Scieaoe. Since then (31 jears), Jcaeph and Mar; Savage 
have given to thia Sooietj much ^ervitie and more of good will. At the eighth Hnnaal 
meeting, Joseph Savage beaame eeoretary, and he was reelected next year. At the 
eleventh meeting, I87!l, he waa chosen vice president, and to this office he was re- 
elected the neit jear. vhioh was the last meetiag at vhioh Piofessor Madge presided. 
At the thirteenth meeting, he beoame Srst vice president. It fell to his lot to be of 
the committee to prepare resolntioDH of respeot for the memory of John Frnser, and 
also that of Proleaeor Bardwell. He vaa also the principal vorker with Prof. I. T. 
Goodnow in prooaring faiid« with which the Madge monnmeut was erected, under 
the auspices of the Academy, at Manhattan. 

Mr. Savage also served the Academy as a member of the geological "commiaeion," 
when oor work was divided among committees so named. 

Besides serving the Academy thne ofHoially, he for many years took a full share 
in the meetiogj, preparing and readinij cumerons papers, which, if not technical, as 
some ut those of his aBSOoiatea. were always full of information, and had a strong 
human interest. I do nut think the following is a complete list, but it will serve to 
show that he was not an idle friend of the Academy: 

1. Au AcCoDnt of the Joacney op the Yellowstone, with photographic iilnstra- 
tiona, at Manhattan. 

3. Da the Bite of a Rattlesnake. 

3. On the Remains of Mastodons in Douglas County. 

1. Mounds in Southern Kansas. 1S79. 

6. Sink Holes in Wabannsee County, 1873. 

6, Conocelionarj Forms, 1880. 

7. Stone Implements in Tregn Connty, IBSO. 
'B. The Agate Beds of Trego Connty, IttSl. 

S. The Leavenworth Coal Mines, 1881. 

10. Report of the Committee on the Mndge MonumeDt. then completed, 1882. 

11. Some Lightning FTeaba. 188il. 

13. Observations on the Habits of Ants. 

13. The Christening of Amethyst Mouutaia, li«84. 

14. The Geology of Spnniflh Peaks, 1B84 

16. A Oeologioal faper, 1886. 

Ifi. The Pink and White Terraces of New Zealand, 1886, 

17. The Fossil Buoe Bed in Garden Park, 1887. 

Bendes these descriptive or soientiflc papers, ho made many little epeeohea at 
nuc evening rennions and banquets. He had a eingulady happy way of saying some- 
thing pleasant and serious, and a short, happy laugh, when reougnizing something 
good in the work of other memberrt, as he often did. One of these speeches the 
vrit«r remembers showing his grateful religions disposition. He said he often 
tbougbt of the HQperint ending kindness of God in creation, prepatintf plensnre as 
wall as profit for man in the things of natare, taking it as a personal kindness to 
hjmsell when digging oat 4ome fine fossil, thjit God had laid up that pleasare for 
him. It there was any jealousy in him, it was fur his favorite science; he was always 
aniions that attention should be given to it. He was as pleased with the work and 
enthusiasm of others as with what he had dona himself. 

Borne years ago his health began to (ail. and he was hurt by a fall from his 
buggy. He missed oeveral of oar meetings, bat was present in 1830. and at the 
bltl(|aet responded to the toast of the "Old Members." Hift wife Hays of thai 
apeeob: "Hh apoke in a very toncbing and beautifnl way, and I was very prond of 
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him." And she had a Tight. We too ace prond that Joaeph Saiiigr bonoiad Ikl* 
Booiely by 20 years of memberBhip, serrice. luid sjmpaihj. 

The Douglas Conoty Hortienltnial Scxnctj had in Mr. garase aa aolire iBMnlot. 
and ^n this euciety he r«ad aseial papets, Dulably one m December. 1S7T, on it* 
soijB of eastem Kaiiaae, with the Iobhb i<f lh» eagtem cuonties as hie prii]Di|>at il 
tralioD. In this paper he pointed oat that th« loe«fl was espeoialljr good tor all 
berry groirth, and that, as with its namesake in the Rliinelaud. it i» tta« piopa 
home of the grape vine. On the other hand, he showed that pear blii^ht was dctri- 
oped among the trees of the loess. 

There ate manj personal reminisoenoes we might give, hot this is uoi 1 
We W8nt to record onr appreoiatiun of one departed friend while he waa with d*. 
and to express onr sympathy with his bereaved partner, who *By» in a r 
mnnioatioD that he " was iaid away on New Years day. ISiia. A happy v 
bim, and the saddest and ionelin^ ttiBt ever came to me." May il be hefs and tnt» 
to have a glad reanion. 



E. V. WEST. 



Jadge E. p. West was born in Simpson oonnty, Eentncky. November I*, 183(1- 
Hie early years were spent upon a (arm, and the greater part of his edooation 
obtained at the Knasellriile Academy. He oame to Cass county, Missoari, when 30 
years of age, and there devoted himself to the stndy of law. shortly afterward en 
ing upon its practice. For 30 years he was engaged in the practice of his profea- 
sion, serving meanwhile as the judge of the ooort of oommoD plesa of Cass ooaatj, 
and, daring the Buchanan administration, as United States dietriot attorney for 
New Mexico, his commission having been signed by Daniel Webster, During tb* 
War of the Rebellion, he was captain in (he Missouri State Guards. 

About ISTI). he removed with his family to Kansas City, Mo., and practioed Kia 
profession there sncceea fully for several years. He then began to tarn bis attention 
toward soientific subjects, especially geology and archieology. He was one of the 
loondera of the Sansae City Academy of Science, and. for a while, in conjnnatian 
with Mrs. Jndge Krekel, edited a monthly magazine devoted to scientific eabjeoU. 
His patient eiamination of the works of the mound bntlders along the Missouri riT«r, 
altraoted much attention. About eight years before his death, he became oonnecl«d 
with the Kansas University, a position which he held an inter mptedly to the day of h 
death, which uccnrred January 36, 18S2. from heart fnilure, in conjunction with Ole 
incident tu old age. 

Personally Mr. West was. in many respects, n man of remarkable character, vith 
a tireless energy and an indomitable will. At an age when most men are content 
lean opon others, he still asserted, in an nudiminished degree, the self-reliance rj 
independence which had always characterized him. When past 70 years of ago, ba 
spent a season in the fossil fields of western Kansas, camping oat alone, under kh« 
blazing sun and severe storms. Mr. West never published much. A few papers la 
the proceedings of this Academy, and in the Kansas City Htcord of Science, are about 
all, bat he has left en nnim perishable monument in the results of his liretesa nj 
patient labor in the geological department of the State University. To him, me 
than to any one else, is due the credit of the building up of the collection of tow 
of the State in the musenm of the University, a collection unequaled elaewhera, •: 
one of which the State may be justly proud. 



Ax is Hlwnya the case with meu of such strung vill as he poBsessed, he was not iil- 
vayi aoderdtoud, hU marked peoalinrities often ouncealiag hia real worth. Beneath 
his exterior, so oFtea brnsqae, tie had a kind heart. Espeoiallj was ha avarae to all 
cereuiunj' and pretenaion, nnd 9iii);alarl; opposed to anything which tended to make 
him persunaltf promitieDt. 

HiB last illnesa was Itmg and painfnl. though undergone without oomplaint; he 
onlf wUhed (or death. Almost the last wordr*. fonad among his papers, were the 
Folluwiog: "I have passed a pleasant day, and the iiight has overtaken me by the 
wayside. Let me rest in its kind enfoldments. " 



LON THE IMPROVEMEXT OF SORGHUM BY SEED SELECTIOS. 



iiperimenta reported upon are those condooted by the ohemioal department 
of the Agrioultaral College Eiperimimt Station. The full acoonnts of this work. 
which extends over Dve years, may be fonnd in the reports and bulletins Af the sta- 
tion. The work may be briefly outlined, as follows: 

1, The object of the experiment in to improve onr best varieties of BOTghnm by 
propaKotiDK <"^r f''"™ *•>« l"''' stalks. 

2. Which are the best stalks is determined in the only way poJiBible, »i*., by aunl- 
yais of the juice of single stalks. In this nay the most saperior seed tops from 
among several hundred sinf^le plants can be selected. 

8. Seed from the best seed tops so ubtaineil is planted the neit year, and selec- 
tions are again made as before, and so on year alter year, 

4. A large, but gradaal, iiioreafe in sugar content has been obaerved daring the 
Ave years that the experiment has been in progress. Part of this improvement may 
be due to acclimatlKatiou. hot the writers think that no reasonable doabt can he 
eDtertained that the seed selection has been a very important factor in the impruve- 



X VABrETY OF AMPELOPSIS l/UISl^UEFOLIA, 



So (or as I have been able to ascertain, the botaniewfail to notice and desoribe a 
variety of the Virginia creeper. Ampelopnii qaiiuiiKfiilla Miohi., in which charactei- 
iitie points of difference from the typical species are qaits marked. 

In the first place, the habit of growth is qaite different. As is commoaly known, 
the trae species climbs by clinging very closely to its support, whether that be a tree 
■ir n wall. The variety does not cling so closely to its sappoct; in fact, it is impoa- 
aible (or it to climb a wall or a tree trunk, onless the hark of the tree be very rongh, 
oiritig to the stractara of its tendrils, tt climbs rather like the grape and the clem- 
atis, by trailing over low shrabbery to that which is higher, nntil it may reach the 
lower brnnohas of a tree, when it may rise to a considerable height by reaching from 
branch to branch, rather than by clinging close to the body of the tree and larger 
branohee. Sometimes, in transplanting the Virginia creeper, this variety is hit npon, 
and people wonder why it fails to cling to the aide of the house. If the tendrils he 
examined, they will be found to be mure like girape tendrils, long, curling, and grasp- 
log by recnrved tips, rather than short, digitete. and clinging by disk-like eipan- 



■ione, as in the caae of the tjpical species. The leaver bUo diffn quite peroeplitilf. 
being much Urger lai the eame age in the variation, nnd haTing Inrger petjoln, 
both foT the leaf proper and for the leaficie. The mar^itis nre mor« struuKly Mt- 
rate, tending ta double seirate. The iDtemudco of the stem are maeh longer in the 
variety, oanaiog the leaves to be fewer and mote scattered. The irndes are mute 
BiFollen, as are the leaf petioleB at the base, making a much larger leaf acar. but the 
■1 iliac; buds ate smaU«r. The stem of the type species ia qnile rough, fnrru'wed. 
and warty, espMinllj as it groVB older, while the variety i» mooh amoothec. Th* 
frajt of the variety is more abandant, berrieti larger, and in more open corymb*. 

Id short, the whole aspect of the variety is more grape-like, and for thia rvaaoti 
we suggest the name A, qutnipi^oUa, var- vitarra. 



NOTES OS "MOrSTAO LEATHER." FRUM BED ROCK CaSOS. 
COLORADO. 



The red BandHtooe of the Red Rooh CaCon. Colorado, along the Colorado Uid- 
land raUioad. is extensively quarried for bailding parposes. In the eeama and 
Joints of this rock may be fonnd a tenaciona asbestos or paper-like mineral, known 
as "mountain leather." Wbec the se&m is large, allowing of a thicker deposit, the 
mineral is rather spoogj, and is then known as "monntain cork." An analyais of 
the mineral gave (be composition as follows: 

SiO, - .W.02 

A1,0, 8.51 

MgO 9.67 

KsO 81 

NajO 1.28 

H,0. 18.21 

100. «) 



HEtEXT ADVANXES IN THE STUDY OF THE SERVOCS SYSTEIf. 



The past decade has be^ a period of Dcparalleled activity in the stndy of Um 
DBCVODS system, both human and comparative. Investigation has appreciated mon 
and more the value of the latter method. The points mentioned in this brief reviaw 
are almost all the direct ont^jrowths of improved histological and embryologioa] 
methods. 

One ol the moat ralnable cesnIlB of these atadieg has been the estabUshmeiit of 
safe homologies through the entire eeriea of vertebrates, from the fiah to man. The 
eommiasaree have naturally received especial attention. The callosnm, form«rlr 
supposed to belong exclusively to the higher mammals, bas, in recent years, l>e«n 
found by various observers in the kangaroo, a few birds, serpents, and batiBchian*, 
About two years ago, it was found by my brolber in the alligator,* and by him laat 
year in the opossum, strongly developed.! Last winter, in working np matflriAl ooU 
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lected by ud Irom the Ohio river the sammer previooB, he fonad anmi^lakabte evi ■ 
dencee of & aallosum in the bon; fishes. Onr beat morphologiata have hitherto bee n 
Quanimons in deBoribing the fish brain as laokiui^ the UBlloBum. The common drum, 
naplaidonotia, however, has tbi« oomraiasnre well developed.* Mj friend, Mr- C. H 
Turner, haa alao foond the OBlloBnin in aeveral gronps of birds, where its prsBanoe 
had not hitherto been BaBpected.'f' The other great oummiBsnres of the brain have 
been etodied with reanlts qnite as satiefactocj. If space permitted, we might dwell 
un the philosophical signiftcance of these facts; suffice it to say, that the bomol- 
ogizing of the commissures of the brain is a long step in the direction of a. eoltttion 
of Ihe vexed ijueation of the eegmentatiou, or metameriem, of the head — a step, ton 
which once sarel; taken, might lead directly to that solution. 

The Ho-oalled "pineal gland" has been the subject of ftotiva diaonasion from the 
dn; that Spinoza declared it to be the seat of the soul nntil now. Here, too. the 
cnroparative method haa borne good fruit. Whatever its present function, (and 
there are nearif as manj> opinions here as there are authora.) its origin seems dear. 
It is pieaenl in all vertebrates, and in the lower is more perfectly developed than in 
the higher. Moreover, it is larger and more perfectly developed in the yoang than 
iti Che adalt. These points show that its aigniQcance is to be sought in the past 
rather than the ptesent. It is now sereial years aiooe the bold snggestion was haz- 
arded that it formerly fanctioned as an eye. Of this, the evidence grows yearlj 
more conclusive. Alborn. on petromyzon.^ Herriok. on the lizard and black anBke,§ 
and many others, Bud evidence of a degenerate retinal surface in the pineal body> 
while Bitter, in a paper on "The Parietal Eye in Some Lizards from the Western 
t'nited States," describes i a pigmented retinal epithelinm in the pineal body, and 
in the same vesiole a rndimentary lens and other evidences of the so-called parietal 
eye. Appearing at almost the same time in the American Journal of Scienct, ( Feb- 
ruary, 1891,) is Professor Marsh's description of the sknlls of certain North Ameri- 
can fossil reptiles, the DiuosHnre, with B large "parietal foramen." an opening in the 
top of the head at the union of the parietal and squamosal bones. This he regards 
as the socket of a "pineal eye." 

In the fishes there is great modification of the relatione. The compact, conical 
bddy o( the mammals is represented by a very slender tube, with walls consisting of 
a single layur of epithelinm. This tube passes up toward the top of the oraninm, 
which, however, we are told it never reaches-^ Whatever may be the relations in 
the adult teleostean brain, they are certaioly not as described in the case of the 
young, I have sections of a young cAtflsh one inch long, cut through the entire 
body, which show this tube very oiearly passing up to the skull and spreading out 
to form a closed sac, which I have do hesitation in saying is the rudiment of a primi- 
tive optic vesicle. The aknll, too, at this point is considerably thinner than in the 
adjacent regions. 

Of anpreme importance in all matters which concern the origin of nerve cell and 
uerve fiber, is a reoeut paper, by Prof, Wm. His, on '' BistogencBis and Oombinntion 
of Nervous Elements."" The nervous aysteni, at an early embryonic stage, consists 
of a simple tabe, rannlng the entire length of the body, with walls of single-layered 
colDiiiDar epithelium. This relation persists in the adolt, and is the basis of the 
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• framework of the bTvin. TheM cells »httnk uid eoIUpaa in tbe 
«Nian %■• li town bnU**, at least, aai Mctions tetxa to show that they i«Ula 
tbeir sontisaity fram llie ranlriealar to the oDt«t rartt.ee of tlie brain «ad aocd> 
BWMB thw bbIIi (■poBgiofclaata ) there appear, aeeufding to Profsjsut Hia. at ■* 
anJj MagB> iaolatod jtaein, prabablj derired from the naclei of tbp ipcingloblaata. 
Tbaaa Mt-eaUed BesroblasU haTe remaikable power? of rootioo. and migrate, >4di»> 
llaiui IB laiga osmbein, to adjaoeiit parte of the brain or spinal cord, as the oasa 
na J be From these nettroblants are derired all nerre oellf and fibers: from tb* 
Bpongioblarts. the eonneciiie lisaae elementd of the brain. In a rabseqaeni paper, 
OB the derelopment of the human spinal oord, ProfNsor Hib applies these pruiri|ttea 
tn detail, tracing the origin of the various naclei nnd tracts of the cord and '"■^""w 
For example, be »bov» how the olirarj bodies are prodaced bj a poBching oB of a 
portion of the toarth Tentciole on eaoti side, and the migration of ils cells to thair 
posilioBJ near the central snrface of the medulla. 

This principle finds application els«where treqnentljr in the brain. Ttie omtfaMl 
oells of the cerebrum, for example, are not ail developed where the; lie. bat aavanl 
well-marked areaa of proliferation have been foond from which oelis paa* to ttwll 
respective «ites. Thus, in the siial lobe, or brain base, of several groups of reptilM, 
cells are verj mpidlv formed, which seem to pass to the adjacent regions of tiM 
eortea.* Mr. Tamer finds the same relations in birds.t In the fish brain, tfae on- 
lira corter ctr^bri is represented b; an epithelial membrane with no nerrooa organs, 
and these areas of proliferation in the aiial lobes perform the whole fnnclilon of tba 
eerebinm. 

Ke paM now to a series of investigations which ma; tmlf be called rerolntloa- 
arj. Sinoe the time of Spinoza, it has been the eastom to consider the eentnU 
a central batterj system, toward which meeaa^ea 
e fibers from the sensory organs, and from whldl 
B mnselm and other instraments of volition. Tlia 
mplies the physical nnion of the axis cylinder of a 
serve fiber with a cell of the sensory »r motor organ in question, on the one bandl 
on the other band, physical anion of the same fiber with some cell la the (MD(tb1 
nervous system, these oells being so oooueoted as to insare tbe coatinait; of Ifae 
motor with the sensory nerve systwrns. Upon thia theory Professor Meynert bated 
hia now famoas soheme of projection systems, tracing the path of a sensory iin> 
palsn from cell to fiber and from fiber to cell, antil it reaohee the psychioal oells o( 
thoQght. in the cortex of the frontal lobee of the cerebram, thence to the motor 
oells, the striatam, and the motor nerre. 

Bnt now Professor Golgi and his followers oome focwnrd and aftirm that no 
nerve fiber is in direct physical continuity with a nerve oell at eHoh end. Nervona 
eioitation is not a mere transmissioa of an impnlse thruagh a saitable eoudantoc, 
for the oironit is broken at many points. By processes of impregnation of thn 
tissaes with ohromate oF silver, now faoiiliar to every histologist. they olaim tn 
make every finest nerve flbrilla stand out with diagrnmmatia distiuctness. and that 
when thus differentiated every oell is foand to be >|aite independent of everj othor 
oell- From each cell there pass two kinds of processes: First, an axis-cylinder proc< 
ea<, which passes into the nerve fiber; and second, the protoplasmic prootatw, 
smaller and moch branched, said by Golgi to be aatritive ia fanctioo, bat by othan 
regarded as nndoabtedly nervons. This, than, is oar neurological unit, from whtidk 
all nerrons tisanes are elaborated, a oell with its prooeeees of two kinds. The Ksti< 

*Jour. Cinup, yeiirol., I, p. 11. 



eylinder prooeas bIwrjib ende Itee, and oaanll; breflks np at the tip into a brash uf 
Adb librils, which may be oalled the "termmal bcQsh.*' 

As to the lelntions of these nerve unita to each other, it must first be borne in 
mind that, according to these aathors, no nerve fiber psesea direotl; into a cell at 
each end; Beoond, that no ganglion cell has more than one niiH-oylinder prooees 
springing from it; and, third, that each of these naita is anatomioally quite distinct 
from all the others. The; do. howerot. come into very oloae relatioDft. They may 
be adjacent and intertwine their pruoeasea, bnt actnal continuity cannot be demon- 
strated. All this leads ao couserTHtire a writer as Professor Obersteiner to remark: 
"Hence, nlthongh we were fisfore obliged lo aasorae a oontmnitj of the elemeats (or 
the DDinteirnpted propagntion o( the hbtvohb eioitation. now we may no longer 
Qtterly rejeet the view that possibly even their contiguity may have the same fono- 
tioDal sign ifica nee."*' 

While oar own observations lead to the belief that Oolgi's method ia very nnre- 
liable as a histological process, yet the relations here described are very strongly 
anggested, even by some of oar hfmatoiylia preparations; and there can be bat 
little doubt that mere proximity or contignity is eometimes sufBeieut fur oervoDs 
transmisaion. It woald seem, then, that the nearoglia. or ground subatanoe of the 
brain, must be in some way able to act aa a conductor of nervous force, or else the 
proceaa of transmission ia analogous to indDotiou rather than conduction. 

The same anatomical relations have been rery recently discovered in the inverte- 
brates. If these positions can be aubstRDtisted, what a revolatton it will work in 
our coDcoptioos of the nervous system! Our whole theory of the nervous meehdu- 
ism most be reconsiruoted. 

Much might be said of the recent advances in the localization of brain functions, 
particularly in man and the higher apes. But mure signiScant still is the fact that 
attention ia being directed from the brains of the lower animals to the mental 
processes of which they are the organs; and the day is not far distant when we 
shall have a soionae of ooroporatlvB psychology. As our knowledge of the fuae- 
tiuns of the buman brain have been derived cliieAy from comparison with lower 
animals, it seems not unreasonable that the sitme method should bear good fruit in 
the stud; of the mind. 



A BREATHI.Vtt WELL IN L0G.4,\ COUNTY. 



there blow 






, H. L. 8mith, of Winona, has noticed that two wells 
draw it in at other times. He has also noticed a close 
ion between their action and the weather. One well he has noticed more es- 
peoially, and became ao satisfied that the movement of air was connected with the 
itnte of the atmosphere that be called it a uatoral barometer. He was very desiroDs 
that the well should be observed by some ioientiHo man with the necesaary instrn- 
menls. An aneroid barometer was sent him to make observations with, al the same 
titne recording the state of the well. His observationa indiealed ijuite clearly that 
the njuvement of air in and out of the well was dependent on the pcessDre of the at- 
moaphere. As the case seemed interesting, the writer visited the welt, taking with 
him an eicellent mercurial barometer and auoh other apparatus as aeemed likely to 
bo nsetol. 



The vet] was foaod (o be a bored one, etued vith lambpr. It was nboat eit^M 
iBobes in dinmeier. Water is reached in itus Tegitin at abuat I3() feet, bnt thu par- 
tloolar well had been drilled maoh deeper. This tact had no inHuence on tbe blov- 
ing of air, hoverer. as other veils ia the vicinity not over 13G feet deep eOioo tlie 
came phenomenon. The well is abaadoned now, on account of inaohiiierj llavinc 
been lost in it whioh interferes with Ite we. 

On reBcbiDg-lbe well, tbe writer lirBt sealed the top. b; meRDs of mortar aiid plaa- 
ter of Faria. air-tight, inserting a ona (onrth inch brass tube to connect thew^wilb 
a gauge. The gange oonsisted of a simple i' tabe of j;lasB, bent so that the twoUinlM 
vere aide hy side. The bend of the lobe, and for severs! inches up. was llUed with 
water, and a scale behind the glass tubes measored any dtfTerenoe in height between 
the two oolomns of water. On cannecting this gauge with the well, if air bad been 
blowing out, its tensioii was measared by the height to which the water in tbe outer 
limb rose above that of the inner. II, on the oonlrary, air was being drawn into tbe 
well, on attaching the gangs the water would stand higher in the iDnar Umb- 

The following abstract from the observations made dnring four days wUI Mrve 
to show the oonneotion between tbe movement of air to and from the well and tbe 
flnotnationa of tbi 



AnaiHtle 



The obserratioos made showed oonolnsively that, tbe air of tbe well being Dtm- 
lionary, if the barometer fell the air of the wall at onoe sierted a preseore i 

as shown b; the water gauge. IShoDld the barometer then remain stntionarj'. I] 
tension of the air of the well became gradnally less until eiiailibriam was again « 
tablished. ka this well was closed by tbe gange. the evidence was conolnsiTS tliat 
tbe tension was relieved by the esoape of air from other openings, probably neigh- 
boring wells. Eqnilibriam being established, shonld the barometer rise, the gang* 
showed that the tension of the air of the well was less than that of the atmospheNv 
and this ine>]aality was corrected by an inflow of air. If after a fall of the barom- 
eter a rise ahonld enxne before etjaitibriam was established, tbe gange wonld stlU 
show a greater internal tension; the 'well was therefore less delicate than tbe barom- 
eter, because of the interval of time teqaired for the ttecessaiy movement of the ait. 
After a sndden and considerable change of the barometer, a strong movement of air 
to or from the well wonld be caused, and this movement would continue for aoia« 
bonrs, even though the barometer might be slowly returning to its original height. 
These wells doubtless lap a subterranean reservoir of air. probably filling the jfl- 
is of sand or gravel beds. When the pressate of tbe eitetnal ail is dhnSii- 



ished, same uf this impriaoned air escapea, and th« greater ttie fail of the barometer 
tL(^ grenter the force with which the air is tipelled. M^ friend, Mr. Smitb, utilized 
Ibis air cnrrent to blow a whiatle. which could be heard all over the town. wBTniag 
the iubabitanta of a possible atorm. With a Tuing barometei, cnaaed by an mcreaee 
in the prBBsnre of the air, air will be formd back into the HubterrnneHD reservoir. 
Mr. Smith tells me that when tbe air ia going' into the veil, the trater recedes a cer- 
tain amonnt, and that when the air is blowing out, it can be beard bubbling through 
the water. 



ADDITIONAL NOTE OS THE URENHAM METEORITE. 



About tbe end of 1891, the finds of tbe meteoric fall in Kiowa coanl; vers ex- 
tended nearly a mile east of the former ouea, and most ol them are of a new type. 
BeTBral gronps wore fonnd, each in an ares of aeTecal aqnare yards, and having ■er- 
«tal handred indiTidaals. The aggregate nnmber was about 8,000. Some of them 




tian Qb' 



pollabed ru 



eeemod to be the decompoBed parts of a larger maae, but the bnlk of them were btI- 
dently aeparate meteoritea. A few were nboct a pound in weight: othera were from 
eii or aeveu oonoee down to the size of a pea> A.tl were more or less oxidized; aome 
bad lost all their metallic etrocture, but aome, even of the very smallest, had the true 
pallnaite ettactnre. A ajiecimen (exhibited to the Academy) bad been pronounced 
b; Proteaaor Foote, of Philadelphia, to be almost identical with the original metsor- 
He of Palln». which gires the name to this variety. There was one insna of nearly 
fO pounds. There seem to have been no mote Suds, though tbe search was active. 



XOTE ON THE OCCURRENCE OF GRANITE IS A DEEP BORISG IS 
EASTERN KANSAS. 



Four boringa (one reaching 1,000 feet in depth) at Fort Scott have passed through 
the ooal measurea and subcarboniferoaa rocka at that place. The deep boring at 
Pittaburg |1.20() feet) ia said by Mr. St. John to reach silurian rocks. The boring 
at Leavenworth (1,M00 feet) Is also said to have its bottom in silnrla, Neither the 
well (even miles east of Wichita (\,iHH feet) nor the boring at Anthony (2,300 feet) 
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A UKVIHKI) UWV W KANSAS MINERALS. 



A ll*( •>( K«I>*M mliittritU wui pnblUhaa b; tUe Uta Prut. B. F. Made^ in t 
'I'taliaMotliili* i>l llit> KntiM* Amiilain; >■( Ht^lauoa tot 18H0. tlitiiM) thnl tim«. nttfiu 
iiH* mill II III III liHiv l>«*li niHilv ti' IliU ll*t, bi'lh hy Ih* iJiiooTnty ol ininvtnlB in tv 
liiWllltlM KUil |i]! Ilia tllKWitwr) ol DilUMiil* ncl batvlofur* (ound !□ thr Stat«. 

Ill lli« 11*1 ||l««ii UhIww, tiu aUaniiit U uiaila tti iintuc itti th* vDiuiIi«a in wUeh ^ 
tiim* III III* v»() »l>ui>tl*lii minatal* uocur. but unljr lu nivuiloo uiiiiv of Uw tw 
MuV^'***"** ImimIIIIm. Tha aalhurttliw hai* baou ootwnUiKl iii aasHf arstr otM, ai 
fiMt vniwIiH* (laau aiwvUMl Unit ti> luaotluu Itui iHNVir«ac*ul nitianla maialr BV^B J 
haiva«; atlihiiiiw. lu h (*« lD*(llu«*a. what* a tujiwral ba* batia oba«T*»d bj oa^ I 
^>tiw )k«vaiim Itia n«u» !■ ^Umi (u br«e>ka«a. In raganl hi th» iaiiMtmlu«; uf C~ 
kl* WMfi tl ta ydl^W to (tal* thai il haa bwa iwt IhunutitbW ilodWil hy Ptat 1 
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E. Haworth, and he is giTen ob BBthoiity for manj o[ the apeciee mentioDed ob oom- ^| 


ing from that count j. 


■ 


The varietieB are givta 




the Mrtangemeiit, ve bare followed the Bjstetn aaed in Dana's Mineralog?, Aditlon of ^H 




Wo. onrf noma. 




a. Sulphur 


..Cherokee. 


2S. Meleorito 


. . Kiowa. Mitchell, Leavennorth, Logan ( meteoric dust ], 




WaBhingtoii. 


4fi. Galenite 


. .Cherokee, Chantauqns, Donglos, Elk, Linn. 


5H, Sphalerite 


.Cherokee, Donglaa (in oonotetions). Ford. Hun. 


an. GrMDOckite 


. . Cherokee. 


SH. Chilcopjrite 


..Cherokee. 


8fi, PyriCe 


..Allen, Boorbon, Cherokee. Dickinaon, Garfield. Jaok- 






Mfi. Marcaaite 


,. Cherokee, Jackson, Osage, Sedgwick. 


16fi. Halite 


. . Ellsworth. Harper. Kingman, Heno, Rioe, Saline. 


310. Quartz 


. .Cherokee. Biley, Woodson. In amall orj-alals, abundant 




in man; parts of the State. 


Amethyst 


..Woodson. 


Agate 


..Graham, Gove { moaa agate) [Savage], Logan, Trego j 




also in drift in various counties, ^_ 


Carnelian 


^^^^H 




^^^^^H 


Chert 


. .Cherokee, Woodson. ^^^^H 


Jasjier 


. .Graham, Gove (banded) t ! [Savage], Logan, Trego. ^^^^H 


Silioifiedwood.. 


Pottawatomie. ^^^^^^H 


2S3. Hematite 


. . In amaU qnantiticB, widely disaeminated. ^^^^| 


233. Menaccanite 


^^^1 


884. Spinel (rohj) 


^^^^M 


SM. Pjrolosile 


..Kingman [Breeae], Logan [Willia], ' Poltawatomi« ^^^^H 




[Failyer], WasbutglOQ. ^^^H 


869. Limunite 


. . Cherokee. Diokinson. ^^^^H 


Oohre 


..Barber, Harper. Leavenworth, Montgomery. Morris, ^H 




Ossge, PottDwat<>mie, Saline. Sumner. ^M 


270. Calcite 


..Cherokee, Logan. Trego, Wallace, Hilej, in geodea; ^H 




Johnson and Wyandotte, as oolilic limeatoiies; Rush, ^| 




like sphalerite in appearance. ^M 


Chalk 


. -Gove, Graham, Ellis. Logan. Trego. ^H 


ari. Dolomite 


. . Bourbon, Cherohee, Douglas. ^^^^^| 


278. Siderile 


..Ottawa [Mason]. ^^^^H 


27G. Smith^onlte 


^^^^H 


37B. Wilherite 


..Garfield ^^^^H 


281. CemsHte 


^^^^^^1 


388. Malaohite 


^^^^^^1 


38», AKurile.. 


^^^^^^1 


381. Hjdroziaoito 


^^^^1 


818. Otthdclaao 


^^^^H 


838. Hornblende 


Foand ^^^^H 


438. Cfttaoiine 


^^^^H 


4112. Biulita 


Found ^^^^H 



4!t2. KBolinile (elaj I Cherokee, Lino. Morris, Osage, Mid in moAt of the cuqii- 

lies uf the State. 

Cntlinite Poltawntomie [Failyer], in drift. 

S37. ViviBDile.. Donglas [Bailay]. Nemahn [WiLUrd]. 

TIU. Barita Atohi»on [Eoefr]. Bra«a. Cherokee. &l)i». Graham. Jttf- 

fergon. LiO||;nn, Lane. Nemaha, Ne*s. Scott. Sberiilan. 

Wallnce, and in Douglas in oonoretions. 
720. Celeatiie OnrGeld. Rilej. Saline, Waiibiogton; also in oonotMions 

in DoDglaB. Jefferson, and Bile;. 

731. ADgIe«ite Cherokee. 

722. Anhjdrite Elliwortb [FailjerJ. Klcgman [WiUard]. 

743. Mirabilite. Common as an inomstation in man; of the ««Bl«ni 

746. Oypsnm Very abttndnnt in many of the soathern and western 

eoauties, especially in Barber. Comanohe, Clark, Ellis. 
Lof;aD, Marshall, Meade. Saline. 
Alabaster Franklin, Uitohell. 

^■""'P" {Cherokee. 

Selentte \ 

749. OoBlarite... Cherokee. 

Coal Bonrbon. Cherokee, Crawford, Linn. Iieavenwortb. 

Osage. As lignite and earthy varieties in Dunglas, 
Cowley. Franklin, Geary, Jackson, LeaTenworth, Mitch- 
ell, MoPhersoo, Montgomery, Miami, Neosho, Bilay, 
WaUaoQBee. 



US THR COMPOSITION OK SOME K.A.XSAS liVlLIUNi:; STOXES. 



Ths boilding stones of the State bave never been systematically eiamined. It 
is tme that there are variona reports and annlyses in the publications of the Stated 
and in the menger geological reports; there nre also a few deBcriptions of rocks and 
their localities, bat in some cases only the local name o( the stoue is given, and this 
is liable to mislead. As. for instance, when a stune is called a marble that ia really 
a gypsam, or a granite when it is a sandstone. 

In conjauction with the work of Professor VTllliston on the stractare of the stonea, 
and of Professor Marvin on their resistance to strain, the chemical department ha* 
andertaken to make analyses ot the more important rucks from vacioas localitieB* 
These analyeea are made as complete ns the ease seemed to demand. In most of 
them a test has been made for sulphatesi as their presence has an important fn- 
flncDCe upon the lasting qoalities of the aloue. Kol more than I.Sfi per cent, of «il- 
phate of lime has been fonnd thus far in any sample. One of the parefit limestones, 
that from Qnrtiett, contnius 1)7.32 per cent, of carbonate of lime. In the limestonM, 
the iron that in present is nearly all in the ferrous state. Whether this has any in- 
Qaence on the dnrability of the stone has not been determined. ' 

Some of the stones are looally known as "magnesian limestones," but the ansljr- 
■is shows that none ot them, with a few notable exceptions, contain mach over 3 pe* 
cent, of magnesinm oarbonate. The complete analj-ses ot these rooks, with alt ths 
data In regard to their stroctnre, strength, and occarrence, is attached to the apet^- 
mens now on exhibition nt the Colombian Eiposition, and will be pablished later. 



TWBHTY-FIFTB AJTNVAL MBSTHTO. 



THE DISTRIBUTION OF THE GENUS VITIS IN KANSAS, 



So fnc as I have been able to aBDertnin, the genns Vitia is repreaeoted in Kansas 
bj &ye species, eiolading the widely -distributed Vitit indiaita, wtiioh ie placed b; 
Americnn botaniats nnder Cisjxa ampeloptis, 

Linnieus desorilied but two speoieaof Vitia from North Am erioJi — F. iabrusea and 
V. culpf na ^ Deither of nhtch 1 have seen in Kansas. 

Throe of oar species were first described by Miohnai in his Flora Borenli Ameri- 
oana, toI. U, pp.330 and 231 (180,1). 

F. crativalii M». Fl.^Of this Miohani sajs, in his original daaoription, translat- 
ing from the Latin: ''Leaves wide); cordate, S-5 lobed, sparsely tomentoee benenlh, 
hajts red. sinns obtuael; raanded. Fertile rncemes. oblong, fmit small. Commonly 
oalled BDmmer grape. Habitat in woods (rom Virginia to Carolina." 

This is a high climber, with large, frecinentlj deeply. lobed, laaf as. whioh, with 
age, tend to heooniB glanoooB beneath, and, in. the Tarioty hicolor, are oonspiononsly 
so. The oanes are smooth and more or leaa glaaoona. The fcnit is larger than that 
of any othvr species we have, and is very pleasantly flavored. Some of the berries 
gathered nt Baxter Springe, Cherokee oonnt;, would make a very fair table (rail, 
and it neema deserving ot cultivstion. It oconre in Johnson and Cherokee c.onutiea, 
atid probably more or less throogh the Baatern tier of connties, from the Miaeonti 
river sotith. In Cherokee county, the variety bitolor is abnndant. 

V. cinerea Engelm. — Thia was first described by Doctor Engelmacn as a variety 
of V. nmlivalis (Gray's Manual, ed. A, 186B). He afterwards raised it to the rank of 
« dialinot apecies. It is easily diBtiognished from V. cBativalis, which it oloBely re- 
aemble*, by the branohleta being loosely woolly, the leaves being scarcely at all 
lobed, and the pubescence ashy and not red. The [rait is amall, and ripena la'e in 
the fall, being still green when the fruit of V. leitivalia is ripe^lhe latter part of July 
in Cherokee county. It oooura in the following counties: Atchison, Wyandotte, John- 
Ron, Miami, Linn. Boarbon, Cherokee, Labette. Montgomery. Jackson, Shawnee, 
Greenwood, Riley, and Norton, thna being qnite general through Ba?tBru Kanaaa. 

F. eordi/oJfa Mx. — This is described by Miohani as follows: "Leaves cordate, 
aonminate, snbequally dentate, glabrous both sides, raceme laxly many flowered, 
berries small, ripening late. Oalled by the inbabitanta, ' winter grape.' Habitat from 
Pennsylvania to Florida." 

Thia oDDnra over nearly the same range aa the previooa speoies ^ Doniphan. 
Atohison. Miami, Linn. Bourbon, Cherokee, Labette, Montgomery, Greenwood. Pot- 
tawatomie, and Riley. 

F. ripnria Mi. — Miohaui obaracterizes this species as follows: "Leaves noe- 
qnally inoisely dentate, shortly tbree-lobed, petioieB. nerves and margins pubescent. 
Called by the French InhabitHiite, 'aandbank grape.' Habitat along rivers and on 
river inlands in Ohio, MiBBieBippi, etc," 

Thia is the most widely-distributed grape iu Eansas, uocnrriog throughout the 
State as far west as Barber and Decatur eoantier^. 

This speoiea haa often been oontonnded with l'. oordifoUa, but is easily dislia- 
gniebed by the leaf characters broaglit oat by Miohani. V. cordi/olin has the teeth 
nefkily equal, while in F. rlparia the teeth are quite onBqnnl and the leaf is more or 
leae three ]»hed, the lobes being acuminata. The leavea of F. cordi/ulia are aome- 
» deeply lobrd, but the lobes are not «o aanminate and the sinnscs are rontided. 



The oharnctFt of tha teeth ii qnile constant. The frnit of r. Hpur/a is ripe here 
[a Aogogt, while that of )'. eordifoUa is oot ripe till iNle in the (all. 

r. novo-mexitana, — This is repreaented b; specimeiiB from Hsmiltbn And Bai* 
ber coaDtisa, In BOQthveetern Kansne. 1 foDnd it also in Motit^umerjr connty, ftloag 
a railioad tmott, vhere it was appnrenlly introdaced. li ie obaracterizeil bf a 
shrnbbj habit and leaves of I', ripar-ia, bot ooollf on both Bides, im Br« the dutae. 
The vool is more ur lea* decidnoan on the uM portions. The specimens ireie gtXb' 
eted In July, at which time berries were appareottf full gionn, bal etill gr««i 
Bnaohee short and ouiupaot. 



LIST OF FLOWERING PLAXT8 ASH FKRSS. 



Extlimitioh; In the foliowlDg list, the nomenclatare of Oraj'e Manual, sitth edi- 
tion, has been folloiied- 

Kvery plant inolnded in the liat baa been seen and identified by the nothur, with 
one exception, which ia noted. Dried spMiimenn of nearly all are in the anlhty's 
becbarinm. In cases of doobtfal identity, compariaon has been made with the 
herbaria of Harvard tlniversity and the Missouri Botanical Oarden. Ackoowledg- 
ment of Talaable assistance i» due to Mr. Herbert L. Jones, of Cambridge, MikSS.. 
X)T. Wm. Trelease, ot St, Louis, and others. 

As mnny o( the plants were collected when in frait or before blossoming, the 
time of colleDtioD has not been thoaght of sufficient value for insertion; tor the 
benefit, however, of future botanical Btudente in the vicinity' of Ottava. the place of 
collectioQ has been indicated with considerable eiaclness. The letters, L to K, refet 
tu the following looalitiea: 

A, the college fatin, just outside the corporate limits of Ottawa, on the south, and 
thence along the south bank of Rock creek to the Marais dea Cjgnes river; soil 
atony, nntimbered. 

B, more or less wooded Imnks of Book creek, on the college farm and between 
the college farm and the river. 

C, shaded banks of the Marais di^s Cyguee, between Uttawn and the month of 
Rock creek. 

D, swampy ground on the north bank of Rock creek near its mouth. 

E, on or among the sandstone hilla about three miles southwest of Ottawa. 

F, Bllnvial soil, about one mile weet of Main street, Ottawa. 

a. Forest Park, on the north bank of the Marais des Cygues. in the city of Ot- 
tawa: open woods. 

H, banks of Skunk run, city of Ottawa. 

t, Miesonri Pacific railroad track, between Ottawa and Rock oreek- 

K, streets of Ottawa. 

The underlying rock is everywhere limestone, except at station E, where it is 
sandstone. 



TWBSTT-PIPTB AyNVAL MBSTHTO. 



I. — RAN[7NCDI.lCEiE. 

1. Cl^matu L. 

.. C. pitoheri T. 4 G B 

2. Anemone Torxra. 

. A. cBrolinJAiiii Vfnlt ..... A 

.. &. virginiana L. 

3. ThaliPtrutn Tourn, 

. T. pDipmaBceiiB L B 

4 . Myotums Dill. 

. U.minimnsL A 

6. lianuiicvlva Tonrn, 

. B. nbortiTUB I, G 

. B. reenrTHtasPoii Q 

li. Isopi/rum L. 

. I. bitematnm T. J: G C and O 

7. Aquilegia Timrn. 

. k CHuadeDeU L B 

8. Dilphinium Ttrnrn. 

. D.tricoroeMi B 

. D. R/uream Mx A 

n. — M BMIBriEIllOES. 

a. Sttnuperaivm L. 

. M. eanadensB h , B 

III. — BRHBEBinACEX. 

Ul. Podnphyilum L. 
. P. jieltatum L B 

IV.— PiPiTIBiOK*. 

U. Sanguinaria Dill. 
. 8. oanaddDsis L., rnie B 

v.- FUMIIBIACKI. 

13. Oiscmtro BorVh, 

. D. caoDllariB, DC B 

IM. CoTT/dalia Vent. 

. C. QbvdIb DC B 

, C.mieranthB Or A 

. C. anieti Willd., TBr. oecidentalii 
Engl A 

VI. — CbDCIT SBC 

14. Dtntaria Toatn. 

I. D. laotniatB Mnhl. B 

16. Cardap%int Tonrn, 

I. C. hiraota L E 

IS. Arabia L. 

. A. oaDadensia L A 

!. A. dentBta T.±a C 

IT. Dralxx Dill. 
I. D.oarolinlBDB Wslt.. var.mioiBBthB 

Or A 

:. D. oQiteifolla Malt A 



18. Nasturtium R. Br. 

N. ecBsUiHornm Nutt K 

19. Siaymbrium Tonm. 

S. offloinalp Scop K 

30. Thrlypodium Eudl. 

r. pinuatifiduai Wataon Q 

21. Bratsica Tdoid. 

B. eicnpiatriim BoiBB., in grain fletds 
beooming commoD. 

S2. Capiclla Medio. 
□. bnrsa-paatoris Moeuch (fonnd 
everjwhere). 
^3. Lepidium Tontn. 

L. virglnionm L Roadside* 

L. intermedium Or Roadaidea 

VII,— VlOLlCEI. 

2i. Viola Tonrn. 

P. pedata L E 

V. pedatifida G. Don A and B 

V. paimata L., Tar. cncnllaU Graj- 
Evecfwheie 

C. pubeeoeDB Ait B and O 

V. trioolor L., vat. arTenaiB (T)...A 

VIII.— CjlBOPBTLLiC UL 

26. Saj/onaria L. 

S. officinalia L ." K 

26. Sitmeh. 

i. antirThina li A 

27. Slellaria L. 
9. media Smith, in (garden at green- 
hooee, Mbj, 1892. 

28. Ceraslium L. 

:. iinlanB Raf., eommon A 

:. arvense L.. rare. 

IX. — PoBTin.ACiCEI. 

29. PoTtvlaca ToDtn. 

P. olerBoea L., rare Gardena 

P. pilosa L .A 

SO. Claylonia Otonov, 

:;. virginloB L A and C 

X.-Hypibic»ckk. 

31. Hypericum Touth. 

a. denaillornro Parah D 

XI. — MiLTAti**. 

82. Callirrhot Suit. 

'. aloffiuideg Gr A 

a3. ijahaiimm Qr. 
U. ongnstDm Gc A 



SANSAB AOADBMY OF SCIBXCB. 



34. SUlaL. 
. B. tjiitiosii L A 

3B. Abutilnn Toum. 
. A. nYicenniB One it a. 

36. BibUeut L. 
. H.trfunain L A 

Xll. — TlUlCEK. 

3T. Tilia Tootn. 
. T. Hmeiioana L nooda 

Xm. — LiH lOKX . 

S8. i.>nur7i Toorn. 
. L. sulcntnin Rjddell A 

IV.— Q 
8!i. Geranium Toora. 

.. a oftroliniftnniD L A 

40. Oxatii L. 
i. O.violHWiaL. (a variety ooottTB with 

while petals) A 

. O. oornioulatH L A 

. 0-0Driucalnta,var.atcicta8aT.,blos- 
Bumi later than the epeciea . , . , A 
tl. Inipatirni L. 
I. I- pallida Nntt C 

XT. C*I.AHTBAUS:l. 

42. Ctlailrua L. 
. C. scandens L B 

43. £uoiii/miu Toorn. 

■ E. atrdpnrpareus Jscq C 

XT I.— Rhui)(iuk«. 

44. Hhamnua Tootn. 

. B. laaceolBta Pareh C 

4S. Ceanolhta L. 
. C. amerioanns L A 

SVII.— VlTlCEi. 

4S. riti'j Tuarn. 

. V. oinetea Engl H 

. V. riparia Mi.. B 

47. Ampelopiis Mi. 

. A. qniiKinefolia Mi B and 

XV III, — SAPmotaex. 

4t>. ^»evlut Li. 

. JG. arguta Backlef B 

4U. Acer Tunm. 

. A. dasycarpniD Ehrh O 

50. iVfffundo Moenab. 

. N . aoeroides Moeuob O 

Gl. Staphvlea L. 
, S-lrUoUftL BBDdC 



XIX.~ As «0.4aM ACSK. 

53. AhtuU 

71. R.glabtsL 

13. B. toiieodendron Ii. .. ...,B •» 

73. B. oADHdeaBU U&rab A . 

XX.— PoLTUALAma. 
A3. Folygalit Tonm. 

74. P, aangiiitiea L A 

75. P. vert JoiUata L . . . . 

XXI. — IiKOVM»IMX. 
54. Baplixia Vettt. 

76. B. lenoophwa Natl 

T7. B. Biutratis R. Br. 

56. Trifolium Toorn. 

78. T. ptatense L Exerfwhien 

79. T. rapens L E*erjr*hera 

56, Mttilotut Tonrn. 

80. M. offlwnaUa Wma K 

81. M. alba Lam K 

57. itfdieaao Toutn. 

S2. M. sBtiTDL..or(ihBril A 

68. Hotaekia Donglas. 

88. a. Pnrshiana Bentb. A 

StJ. Piorulea L. 

84. P. tenniaora Porsh A 

8fi. P. eaonlenta Purah A 

SO. Amorpha h- 

66. A. canesoene Kntl ,. A 

S7. A. fmtioofla li A 

01. Dalta L. 

88. D. alopecoroidea WUld A 

62. Filalostmnon Ux. 

89. P. mnlliflomB Nutt A 

fl». RoliiniaL. 

90. R. pseadaoaoia L. (esoaping from 
oottiTBtion), 

fi4. Attragalua Tuurn. 

91. A. □arfooarpaa Kirr A 

92. A. oaaadeneis L P 

85. Dttmodium Desv. 

98. D. aoumiiiatnm DC . B 

94. D. dillenii DarliniEl B 

GH. Letpedeta Mi. 

96. L. liolaoea Vers A 

98, L. oapitata Mi A 

97. L. striata Hook A Arn 1 

67. Vicia Tonrn. 

98. V. ameiioana Mohl D 

68. Slrvpho»lyU» EIL 

99. S. eagnloea EU ....I 



A 



TWEHTY-FIFTH A^TNUAL XTESTINO. 



mphirarpa 

a Sntt.,,. 
. A. pitoheri T. i G. 
70. Cerois ! 

. C. caniideDBiB h 

Tl. Cassia To 
. C. mRrjlandioa L... 



73. OUditachia Ij. 

. Q. triacantboa L B 

74. Damant/Kts Willa. 

. D. brachylobua Benth F 

XXII.— R0BIUE.S. 
7fi. PriiHua Tuarn. 

. P. chioaaa Uz - B 

76. Rubtn TonrD. 

. R. oooidealaliH I; B 

. B. villoaoa Ait B 

. R. CBnadenaia L A and B 

77, Geum L, 

. Q. sibnm OmoliD B 

. O. Ternam T. & G Thioket F 

78. Fragaria Toom. 
. F. TirgiDiana MilL, rar. iUinoenBis 

Or A 

79. PoUnHlla L. 

. P. notvegica L K 

. P. canadensiH L A and B 

BO. Ayrlmonia Tnnrn. 
. A. enpatoria L. 

, A. parvifliira Ait Thicket F 

HI. Bosa Tuarn. 

. R. aeti)(ern Mx B 

. R. arkansana Porter A 



m. H\bet L. 

. R, graoile Mi B 

XXIV. — CaAaiii7i,uiBX. 
8S. Ftnthorum OronoT. 

. F.sedoideaL E 

86. Stdum Tonrn. 
. 8. pnlohellam Ml A 



XXV.-LiniBicBi. 

87. Lythnim'L. 
Llatuin Farsh 



AnndD 



XXVI. — ON*(iiiici». 
SB. JitsaicKa L. 

r. repens I. I 

8'J. Lvdatgia L. 

L. alternifoliu L , D 

L. puljoarpa Short &. Peter D 

U. palostris Ell D 

aO. CEnoihtra L. 

E. albiaanlia Nntt Aandfi 

E. miasonrienBis Sims I 

»I. Qaura L. 

3, biennieL. J A 

91. Sl»Mtiphon SpBoh. 
3. virg&tas Spaoh A 

XXVII.— LoiHlOB^ 

as. Mmttelia Flomier. 
tf. oligoaperma Nntt A 

XXVIII.-CcOUKBITiOK*. 

9*. Sicyon L, 

J. angnlatua L C 

11.^. ErhinocysiitT.lkQ. 
3. lubata T. 4 G 

XXIX.— CtOTiCKB. 



H7. Paatlnaca L. 



..Com 



08. Folylnnia DC. 

.■. nottaim DC A 

aa. Prueedaniim L. 

?. fisniQuIaceam Nntt A 

100. Sium Touro. 

). oioatEfolium Mi D 

101. Zizia Koch. 

'1. aorea Kooh B and F 

102. Cfutrofihylhnn L. 

Z. procumbena Crantz B and G 

108. 0»«uyrrhita Baf. 

3. breTiatflis DC O 

3. longlBtylis DC 

104. Sryngium Tonru. 

S, jnooiefoUnm Mx A 

IDS. Sanieula Tddtd. 
j. marflandicB L B 



KAirSAB ACAHtMT Of SOIXJrCS. 



XXXL—CowLotM. 

im. CbmwToEra. 

, 0. MtlOH* L G 

XXXII. -CAPBivoi.riCBf. 
107. Sambtietit Tonrn. 

. & MunCU-unln h A, B, end C 

ItlS, TrioiltMrn L. 

. T- p»rroliiili)m li B 

IDU. Si/mphoriearpiit Dill. 
. H. thIkhHi Mx B nnd C 

xxxrn.~Rcw»c».. 

no. Houatonia L. 



III. C«phalantAta L. 
. C. oocidan talis L. 

IIU. ZModio Ornuo*. 

. D. term Wall D 

lis. 0<ih'iiM h. 

. «.«piirin«L. B 

I, G. cirewinns Hx... fi 

I. Q. tTlfltluln L. D 

I. 0. triflorum Mx BnndF 

XX XIV. — TjtUUIHtCKX. 

lU. rolrrtuiMlia Ttmtn. 
. V. tisnooarjik Ktuk B 

11&. >'<na)kta 80br*b. 



S. oanadenBis L A 

8. rigida L 

S. lenoifiiLia Porsh & 

121. BoUonia VHer. 

B. latisqnaniB Qr.... 

123. AslerU 
A. drammoadil Lindl 

A. diffasus Ait .... . 

A. salioifoline Ait 

123. fin'irrran h. 
E. oansdeuBis L 



fi Fen 




E. strigusQfi UdU _ ..A 

£. philndelpliionB L. .k 

124. Antennaria Ga*rtli. 

A. plflntHgiiiifoliH Hook A 

12fi. Anaphalia DC. 

A. margBrilaoes Beuih. A Houk . .A 

12fl. SiljAittm h. 
S. iBainiMDiii L A 

B. iDt^fTifoliDiD Ml ..A 

S. pvrfoliatnm L B 

137. Ira L. 
I. cilinU Willd. A 

128. AmttnaiaToiaa. 

A. bidentaiaMi A 

A. ttiAda L B and C 

A. trifida. Tar. integnfolia lli A 

A. Brtemisijcfolia L ETecjwbara 

A. p«i!<M.t*oh,va DC A 

129. JCaKfAiiiin Tania. 

3L o>iiadsn«« Mill.. K 

13U. Stiipta L. 
B.alba Hauk.. 




SM. «■ BlfHw Pwf. . 



TWMJTTT-FIFTH JJTNUAL MBBTINQ. 



H, Iwliflorng Perg. A 

H. mollis Ijam A 

H. groaHS-Herc&tus Martene .1 

H. 8truinoBUBL.,Tftr.moili9T.&G..A 
ISti. Aetinomeri* Natt. 

A. sqaarro9B Matt B 

137. Cortopni* L. 

C. inTolaotBtH Natt B end K 

138. Sidaiu L. 

B. fTondoaa L B 

B. oannatB Unhl B 

B. biptDDRta L B 

139. Btltniiim L. 
B. aatamnale L. 

140. Di/fodiaCav. 

D. obrf Bant hem oides hag K 

141. Anfhemii L. 

A, cotnls DC Not oommon, K 

142. AnhitUa L. 
A. millafoliom L A 

143. Tanaettum h. 

T. volgare L., mob ping from 
yards K 

144. ArttmUiah. 

A. ladoviciana Nott A 

14S. Stneeia Toani. 



146. Cacaiia L. 

^ utriplioifolia L B 

;. toberoaa Natt A 

147. EreehliUa Raf. 

i. hieraciCoUa Raf B 

148. Arelium I>. 

L. lappa L Var; oommuo 

H'J. Onieta Toiun. 

'■ altiesimnB Willd I 

!. arrewiH Boffm K 

160. CtdAoriiim Toarn, 

'. intf bao L Race 

151. Prmanthe» Vaill. 

^ aapera Mx A 

Ifia. Troximon Natl. 

r. caspidHtom Pornb.. A 

16B, Taraxaeum Bailor. 

r. olBoinale Wobar Everjwhore 

164. LtKlaca Toora. 

... osDadeDsia L. A 

J. hirautii Mahl. 

136. Sonckjit L. 
l.BBper ViU K 



XXXVI.— 

156. Lnbttia L. 

. L. cardinalis L B 

'. L. syphilitica L B 

X XX Vir.— CiMPisuLiOKa. 
157. Specvlaria Heiater. 

. S. pucfoliata A. DC. . A 

. 8. leptooarpa Ot A 

I6S. Canipaniila TonrD. 
. C. amertoana L B 

XXXVIII.— PEraDLiOBI. 

IBa, Androaace Touta. 

>. A. oooidentatia Potsh A 

XXXIX.— OLEioaa. 

160, Fraxlniu Tooca. 
. F. vindi9M».( B 

X L.^ ApOCIN iCES. 

llil, Apoeyniiin Tonrn. 
. A. canuabiDani L. 

XLI.— AaCLEPIADiOBJB. 

162. AKlei}iodora Gr, 

. A. viridia Gr A 

163. Aaelepiat L. 

■ A. tubeTOBB L I 

. A. inoBrnata L F 

. A. BDttiTBntii Eagi ..K 

. A. TSTtioiUata L K 

XLII.— Oentianioix. 

164. Oenliana Tonrn. 
. Q. pabarula Mi A 

XLIII.— POLCUOKIAOEX. 

165. Fhlox h. 

. P. piloaa L D and I 

. P. divarioata L B, 0, and O 

XLI V .^H TDBOFHII.L Aoaa. 

166. Hydropliyllum Tonrn. 

. H. Tirgiaionm L B and Q 

167. EUifiia L. 

. E. njotelea L K 

XLV. — BoB.iaiNik(;EX. 
IfiH. Cynoiilossani Tonrn. 
. C. offloinala L. 

16n. Eehinoipermvm Lehm. 

. E. virgin ionm Lehm C 

170. Aryo$oti> Dill. 
. M. vecna Nntt. . 



i 



111. UUbMjwiniim Todtii. 
. ti.offlclnnleL. Woods alung etrenm. 
Bi|{ht tuiloe Baatheftet of OttAwa. 

, L. Aogostirulia Mi & 

173. OiKuni(Mlii<ni Mi. 
, <>. onriiliiiiaiiiim DC, rnr. niollu 
Qt A 

. L, ikTTeb&lB 1.. Eigbt milw aoaih- 

XLVI. — CoiiToi.Tiii.jkr(c 

IT4. /pofnira L. 

. I. hcdvrRcwi Jaoij. SpontRiieuue in 

ll«Td«n*, Utiavk. 
> I. purpni«> Iaih. SpanlKiieoiiii in 

fknlsn*. tHtawa. 
• I. IwiDiioai Ik. SponUmeoDs ingar- 

dMu, <HtB«a. 
Ilk C^Knirmlmt Toum- 

. C.**pl<amL A 

in. Oonfa Tiwra. 
. C «UoraMirtw En^ ( puraailie on 

Poljrgotisni lifdrapipeToMn) .B 
; C «as|i*d*t> Ei«L (pkrasitie ok 

Anbnwia kHimwistalis mnd 4r- 

l<ali*iklri6d■^ A 

. C f hMMTSia Chiok; ( paiaAtlie oa 

HatiutlMM) 1 

tn. ftlwn II ToMfc 

. S.a%fai I. AaalB 

.. &«wate«NL K 

k 8.iwln>l«» DmmL ...K 

C 

»M«. A 

m Ms, «M. hA<|«A Ok 



X LT Itl .— SoSOFBCLdtkl ACKM. 
IWI. I'n-bairurn L. 

V. thspsas L A 

181. Seraphutaria Tonm. 
8. nodosa L., var.tnarilattdieaGr, .B 
183. PmlsteHiOH MitobeU. 

P. Lnvigatus BoIbdiIm A 

P. oobieHNntt - , .A 

1S3. Jftmv/iu L. 

M. alaliiH Ait , B 

184. Conoftwi Anblet. 

C. mallilldit Broth B 

I8ft. OraUoIa L. 

O. Tirgiaiana 1> Hirer baakft 

186. rrnnioa L. 

V. peregrina L .A 

187. Sevmrria Pnnh. 
S. macrophfUa KntI B 

O. anrioolMN Mx A 

O. porpurna L ...A 

O. tvBDifolia T»hl. A 

1H9. Ptdinlarit ToKrn- 




19a fhiellMi 
291. FLeilum P>r*k. 
998. K. Blnp«iis L. 
L.— V 




199. Htdfoma Pen. 

310. H. drnmniondi Beath A 

200. SalBiaL. 

311. S. HZDcea I^m., var.grandiflarB 

Bsnth. K 

312. 8. lanoeolata Wllld K 

SOI. Monarda L. 

813. M.flitoloen L B 

302. Lophanlhua Beiith. 

314. L. nepetoide* Benth . B 

203. Nepela L. 

am. N. cstaria L, F 

Sle. N, gl«abaicn Benth K 

2114. SevtellaHa L. 

317. S.wrightii Qr A 

.118. 8, parvnln Mi A 

aVJ. B. parvula, Tnr. mollis Oi^, bloBEoms 

earlier than apeeiei B 

205. Brtinella Tourn. 

820. B. vQlgarin X. K 

Sttr,. Slachyii Tuam. 

321. S. MijerB Mi., var. glabra Gr B 

LI I . — PL^miaaicmM. 
207. Flanlago Tonrn. 

333. P. major L K 

833. P. patagonioB Jncq., tbt. gnapba- 

lioideB Or A 

324, P. patagonioa Jaoq., var. arigtata 

Gr A and K 

825. P, virgioicH L A 

LIII.— NioTAaiitiau. 
30H. Oxybaphut Tahl. 

S2i!. 0. nfotagioeua Sweet ..B 

827. 0. aogoslUollDS Sweet .,.A 

LIV.— ILLICIBDIOU. 

209. Anvetiia Mx. 

32t). A. diohbtoma Mx A 

LV. — AuiBANTAHaX. 
210. ^iiiariinfiuToum. 

82U, A. panioalatns L K 

380. A. retroaeina !> K 

881. A. chloruBtaohjB WiUd. K 

882. A. olboBL K 

Sas. A. blitoide* WataoD E 

LVL—CamsotoDtkcXM. 
211. Chtnopodium Toom. 

384. O. polrBpermDin L E 

8S«. C. albnm L E 



ticuraQr K 

LVII, — Fbttomdoaocb. 

213. Phj/'olaBCa ToUtB. 

it37. P. deonndcB L A, 1, and K 

LiVIII.— PoLTooNiea*. 
2ia. AumnrL, 

338. E. orUpos L K 

214. Polygonum Tours. 

339. P.HTicQiaceL K 

340. P. eteotom L K 

■Ml. P. rAmusitaiciiim Mi K 

'M2. P. iBpatbirotimn L., Tar. inoariiB- 

tum Wataon, river bank Dear G 
S4S. P. pennBflTBnioam L., riob Boil 

S44. P. mnblenbecgii Wataon D 

845. P. hartwrightii Gr D 

34G, P. perBicaria L Everywhere 

S47. P. bfdropiperoidee Mi E 

S4e. P. bydtopiper L Everjwbere 

549. P. virgiuiannm L C 

550. P. oonvolTtiliiB L A and B 

X51. P. dumetomm L., lar. bob u dens 

Gr 

LIX..— 8*HT*I.ACB«. 

215. Comamlra Mutt. 
SB2. C. psUida A. DC E 

LX. — EUFBOHBIICKA. 

211;. Suphorbia L. 

353. E. pel alo idea Engl A 

364. £. serpens, HBK A 

VB6. E. glyptoaperiDH Eogl A 

356. E. mnoDlata L A, I, and E 

857. E. preslii Qobb A.I. and K 

anS. E. ooruljatn L A 

aev. E.dentataMi & 

3fl0. E. helerophjUa L C 

217. CVoton L. 

3HI. C. oapitnlns Mx A 

318. CroUmepait Mx. 

362. O. UnesriB Mi . . A 

319. Acatypho L. 

3(;3. A. vltginioB L A 

364. A. Tirginioa. Tar. graoilena Mnell. .1 

220. Tragia Plomier. 
S66. 7. napotntoliB CRT A 



I 




'SAB AOADBMT OF SCtStTCB. 



321. Clmu* L. 

86«. D.fnl»«M» I 

S67. D. an)«rio«u L Evtrtjwbett 

292. CcUtiTonrn. 

308. C. ocoidentaliB L E 

ZZ3. Cannabis Totuo. 

369. C. aatiTa A 

224. Humului L. 

aTO. H. Inpnlns L E 

225. Maclura Nntt. 
S7I. M. aucRDtiaca Natt. (beoomiiig 

apoutoneoDs) A 

22S. UoruM Tontn. 

8T3. M. rabta L 

327. Urtiea Tonm. 

3TS. D. gracilis Ait A and B 

338. Laportea Oaadiohand. 

374. L. oanadetuU Oand i 

22!). Filea Lindl. 

875. P. pomila Qr 

230. PaHetaria ToQrn. 
STS. P. peDQaflvanicB Mohl. (hedge 
w«) 1 

LXII.— PlATAtlAOBX, 

381. Platanua L.. 

877. P. oooidentalis L C 

LX 11 r. — J uai.iMDtcKs. 
383. Juglans L. 

878. J.nfgraL 

3S8. Carya Nntt. 

879. 0. alba Nntt 

880. C. snloata Nntt 

8fll. O. amaca Nntt. 

Lxrv. — Ccpcx.iriBX. 

284. Corylut Tonta. 
883. C. amerioana Walt , 

2SS. Oalrya Mioheli. 

88a. O. »icglnicaWilid..... 

236. Quercia L. 

8S4. q. mnorocarpa Ui 

888. q. bioolor WiUd C 

886. Q. mablenbergii Engl O 

887. Q, rnbra L O 

888. q, paloBtiia Dn Roi D 

889. q. nigra I. 

LXV. — SlLtOlOBS. 

387. Salit Tonrn. 

300. 9. nigra Marsh O 

SSI. a, longilolia Mnhl I and D 



. B. tristia Ait .. 

23S. FopviiM Toam. 
I. P. mouililera A.it E 

339. Cvpripwlium L. 
. C. parTifloram Saliab. 

oreeks, eight miles sonthMtst of 
Ottawa. 

LXVU.— Imdicm. 
240. SityrfncAi'uFD L. 
'. 3. angostf f oltnm Mill A 

L XV m. — An ABTLJ.ID icmM. 

241. Hypoxis L. 
;. H. ereota L A 

LXIX.— Dioaco«»ct8. 

342. DiOKorea Plnmier. 
. D. viUoea L B 

L XX .— LlLIkCE M. 

313. Smitoz Tonm. 

. 8. hetbaoea Ii I and D 

. B. eoirthat a Watson B 

. B. biapida Mnhl B 

214. Allium L. 

, A, Btellatam Nntt A 

. A. canadense Kulm B 

346. tiothiacordam Knnth. 

. N. Btriatnm Knnth A 

24e. Ca-tuuiia Lindl. 

. C. fraseriTorr A 

247. Polygonatum Tonrn. 

. P. bifloram EU B 

. P. gigautenm Dietrich C 

348. Asparagus Tonrn. 

. A. offloinatis L K 

Escaping from gardens. 
24a. Erythronium L. 
. E. albidnm Natt . . . , A, B, C, and O 

liXXL — COMMMLimcKJ'. 

360. Traiteacaatia L, 

■ T. virginiea L — A and I 

LXXIl.— JcHCAoax. 

251, Juncus Tonrn. 

. J. tennis Willd A 

LXXIII.— TrPttioK*. 

252. Tvpha Tonrn. 

. T. latifolia L. Marsh. If miles east 
of Ottawa. 



LXXIV.— Abaob*. 
253. Ai-inama MartinB. 

412. A. triphjUnm Torr B 

413. A. draoontiam Sohott B 

LX X V. — A LiBmcsM, 
364. Aliamti L. 

414. A. plftntago L B 

SS-'h Sagittaria L. 

415. S. Tsiinbills Engl. Reported from 

WellsviUe. 
LXXVI.— OniiaNKE. 

266. Spartina Schreber. 

41S. 8. arnoBnroidea WUld A 

267. Panieum L. 

417. P. saagoinBle L K 

41», P. prolitecam Lam D 

41M. P. oapillate L A 

420. P. Titgatum L A 

431, P. clandeatinam L B 

423. P. depaupecatamMDhl A 

423. P.orosgalliL B 

258. Sflaria BoaoT. 

424. 3. glaaon Beaov Ereryirhsre 

436. B. TiridiB BeauT Everywhere 

26a. Lerraia SwBrtz. 

426. L. virginioa Willd B 

260. Andropogon Rojren. 

427. A. toroatoi Mnhl A 

261. Chryiopogon Triu. 
426. O.natauB Beiith A 

262. PhalarCal.. 
42U. P. arnudiiiaoea L. 

263. AHllida L. 
430. A. oUgaatha Mx, 

364. Muhlenbrrgia Sohreber. 
4S1. M. diffoea Sohreber. 

266. PhUum L. 
433. P. pratenae L Everrirhere 



266. Alopeatirui L. 

^S&, A. genioDlntoit L F and B 

2H7. Clnna L. 

434. C. arandiDHcea L. 

26». Bouteloua Ltigagaa. 

435. B. oligoBtRohja Tort A 

436. B. raoerooBB Lag A 

26!l. £/eiu<ne Oaertn. 

437. E. indioB Oaertn K 

27U. Triodia R. Bv. 

438. T. cnprea Jaoq. 

371. Ei^groelU Beanv. 

489. E. oiBJor Host. . K 

HO. E. peotinacea Gr, . A and E 

272. Slellcah. 
441. M. difTasa Parab. 

27a. LFniola L. 

443. D. latHolia Mi D 

274. Poa L. 

443. P. oompreBBB L ...B 

444. P. pTBtenaiB L Fielde, oommon 

275. Bronut L. 

446. B. seoBlinQB L Wheal fielda 

276. Elymut L. 

446. E, TlrginioQS L B 

447. E. oanadensis L C 

LXXVIL— FiLioM. 
377. Notholwna R. Br. 

44tl. N. deslbata Konze B 

S7S. Pellira Link. 
449. P. BtropnrpnreB Lmfc B 

379. Carnplosona Link. 

4B0, C. rhliophyllna Link B 

380. Cystoplertt Bernb. 

451. C. ftogilis Bemh B 

LXXVIII. — OPHiog LoasioES. 

281. Botryehium Svaits. 

452. B. virginiannm Swartz B 



THE KELATIOXS OF THE COMPOSITE FLORA OF KASSAS. 



The dora of Kbubbb is esBontiall; tbat of the p[aini. thongh the Mieaiasippi val- 
ley floin mingles to a very peiaeptible degree in the extreme east. In Btudying the 
reJatioDB o( the Kbubbh Qora, the order Oompositte vasseleoted aa being better saitcd 
to represent these relations than any other order, or group of orders, comprising bu 
eqaal number of genera. The Compositie are widely diBtribated over the whole world. 



H^B^^i^^^^' KAySAS ACAIiEMT OF SCtESCK. ^^H 


Tbar M* (Mad la aU dlmatai. in oil soO*. aad « aU altirndB. It ti thoi^l. then- 

the who!. Bttra of Kanua. and what U tree of Kauaa in thb raapeot ia probaUj 
•i)uallf true of the plaini to tba itooih aad oorlta fat Mienl kraidrad mlks. 

UiB table Kiren l»low. Id clnnm 1, are the Keiieia; in ooltinsn 3, am ebeekad thoM 
which oooac in Meiiooi in oolamD 3. tboM which oeonr in lb» ration cbsI of the 
MUeiatippt river and north of Ksulncty and Virginia; in oolamn i, tfatnn fonod fo 
ear aoDthern Burs, from the ahuTcreipoii to the Gulf-, in colnmo 5. tboM iMMnirruigiD 

CniKd SUtM; in n.ltimu T, thooe tanod on the plainf. and vonld inchide tboM 
which are nut conflned to thv eaMeru funrtb of the Stst« 
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Tho four Konara marked (') are lattodnood. These, together with the foUowing 
11 genera, whloh are toaud widelfdiBtribiited thrnnghont the United States and into 
M*ilou, ur even as far aonth as Chili, can tie disregarded in the present discnssion: 
Eapatoriam, Chryaopaia, Solidngo, Aster, Erigeron, Amhruain, Helianthns, Arte- 
rolKla, SeiiMio, Cnioas, and QnaphnliDni. At least two of these, ArtemJBia and Qua- 
phaUnni, are prubahljr soathern eitonsioas of northern fotmB. 

The following nre Rookj- Uonntain genera, nut eitending east of the plaina: 
TuwnsendiD, Frnnneria. Baliia, Aotinetla, Lygodesmia, and Troiimon. Thrse o( 
tbrne alfia eitend into Mexico. 

Five gen«ra, marked ( '} in the list, ace of wide northern dlatribation, and oitend 
•oothward along the monntainn or tbcongh eastern United States: Antentiarla, 
Achillea, Uieraoium. Prenanthea, and Taraiaonm. 

There ia uo genuB common to Kanaas and the northea»<t region which is not also 
found In the sonthoaat region. 
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Of the cnetem genera, aeven extend into KaaRHB bat do not resoh Mexico: Bol- 
tuuia. Silphinm, Eohinaeea, IJepnchfS, Caoalin, Lactuoa, and Sodbeokia. The latter 
extend? into the Rockj Uonntaina. These genera are but sparsel; represented on 
the plains, being found in Kansas mostly In the eastern pact. 

Fifteen Eastern genera extend into Mexico, tint not west of the plains: Elepban- 
topa«, Vernoma, Kuhnia, Liatrie, Heterotheoa, Poljmnia. Iva, Eclipta, Heliopaia, 
Verbesina, AotiuomeriB, CoreopsiB. Bideos. Uelenium. and Erecbtites. 

Punr genera uf the southeast region eiti-nd as far north as Kansas, and all bnt 
the first also into Mexico: Marahnllin, UfmenopappuB, GailtHrdia, and Pyrrho- 
pappns. 

Teu genera are aommon to Mexico and the plains, hot are not fonnd in the other 
tegioBB. Theae in genera, many of which ace ool foond north of Kansas, throw 
much light ou the relatiou of the Kansas Horn. The<e genera are: Gatierrezia, 
Amphiachyris. Gricdelia, A.plopnppas, Aphano^tephus, Evax. EngeloiBnnia, Zinnia, 
Thelespeima. and Dysodia. 

This relation ia shown in a ditTerent form by the tollnwinii: snmmarj of the 47 
genera nnder consideration: 

Common to Kansas and Mexico, 31 genera. 

Common to Kansas and northeast region. S3 genera. 

Common to Knnaaa and suntheast region, 26 genera. 

Common to KauBas and Rocky Mountains, S genera, 

We «ee from these tabulations that our Uora has more in common with Mexico 
than any other region. Ten genera bsTe extended only along the plains; three, bIbo, 
into the Rooky Mountains; three along the plains and into the suntbeast region; 15 
hare spread more or less thronghoot eastern North America. Geographically, Kan- 
sas is muoh more olosely related to the portion of the United States east of the Mis- 
sifisippi then it is to Mexico, yet we have only aeren genera common only to the 
tvo former, while we have 10 common only to Kansas and Mexico. The small num- 
ber of northern and munntain genera is also very notioeable. 

This relation of the Kansae Bora to the Mexican is nudonbtedly olosBly oonneoted 
with the receding of the glacial epoch. Aa the acetic forms withdrew northward or 
into the mountains, their place was taken by forms from the south. As was pointed 
out by Doctor Watson ( Fruc. A. A. A. S., vol. XSXIK), the Mexican flora is more 
closely related to not only the plains, but the whole Atlantic region, than to the 
Pacific or Great Basin regions. Doctor Brittun (I.e.) arriTes at the same result by 
a tabnlatiou of the orders of phanerogams. 



WOME NOTES (IN CONDENSED VEGETATION IK WESTEBN KANSAS. 



It is a well-known fact thaf the geographical position of a plant d 
babits and peculiarities of appearance; that is, we expect to see a certain kind of 
TBgetition in the tropics, another in the temperate zone, and Btili another in the 
frigid, just as we expect to see different races or types of the hcman family in the 
different zones. This lariation of plants in different localities of the same zone ia 
almost as etriking in some instances, and often plants belonging in the same fam- 
ily, or even the same genus, are frecjiiently so different in appearance as to be almost 
nnrecognizeil by the amateur botanist. 

Take, for instanoe, the mountain and valley flora, or those of the awamp and arid. 



dry Ttgiva, and oompsTe Ibem. Tbongb IheM maj kU grow in the sKms l&titode. □ 
a la thB aama State and oonntf. thef are so dtSerrat' a^ ta b« nnticad [iiun«dist«lf 
bj itw (vTf ea<«aai obserTer, while a botanist woald be able to teL at onoe wheie the 
plant giBW — ia a ilrj or a moiil sitaatioD. 

It I* lieeaujte if thij fact that we a«sooiate the alatel; )iBlm«. the graoefnl tree 
{*ni# aod the magniffoeDt Victoria regias with the hot. moist olimate of the tropica. 
For the name cenRon. we aiHociate docidsoiu tree». lilts th» otik. elm. or bickorj, the 
datntf l*rn« and the (air. sweet water lilies of om ovn ponda, nilb the tsinperfiiA 
lone; or the pinea, fern*, hemlocks and balsams with the colder parts ot thid xone- 
It nar Imagliiation travels farther and further northward, we think of the scant 
Tei(ataliun of moRses aDi] lichens, or the great fields of perpetnnl ioe and mow. 
oofered with microscopic plant forms onlf ■ 

All these things point oat and lerif; the law ut the snrriTal of the fittest: for we 
know thnt the ^rent. large-leaved, saooalent planti of the south, with their tender, 
nakeil linds, cuuld not live where there was ice and snow. Sur would yon expect to 
fluil the vegetation of the warm, moiab tiupioal regious so small, or the bnde of trees 
•o oarefnlly protected from frost and aold bj varnished or wool; scale;, when there 

Ever; part of a plant ha* some ose, and ever; peealiarit; some advantage, eo 
that we oould not expect an; modified part for protection, when there is no need 
for that protection. 

Thna, after ;eam of evolation, (or adaptation, it jon are pleaatMi so to onll it.) 
the Hora of each region has come into barmun; with its environments, nnd we have 
a t;pe of plants beRt suited to their hsbitntion. 

With these general principles id mind, we would soaroel; Bipect to find an; 
large, thin-leaved plants oat in the dry. arid regions of western Kansas. It is the 
abaenoe of these that perhaps Impreaees ns most when we first bec^ime acqnainted 
with the Bora of this section. 

Looking aarons the level prairies of Greele; oonnty. everything aeema to be a 
doll, munutoiiuas, grayish-green hue, Instead of the vivid fresh green of onr prairies 
in eastern Kansas. Again, If we notice, the prevailing oolor of the flowere is yellow, 
with a tew doll, purplish-red ones intermixed. In fact, we are foroibl; reminded ot 
onr own antomn colors, thoagh these are midsnmmer flowers. Are these oolors 
dae to the higher altitude, dry climate, or the ver; cool nights, or to all thr«e com- 
blnadf 

If we Btady more closely, we will aotioe that most of the plants are Compoeitis, 
which ai« nsnali; yellow or pnrplish. while the grayish tint of the prairies is largely 
due to the hairiness of the leaves, as most plants are more or lees hairy, eoabrona 
ur realnoos in this region. Indeed, one rarely finds a gUbrons. tbin*leaved plant, 
and tliat is umially resiooas or visoid. One will also And the leaves of almost ever; 
plant either finely divided or very mnch reduced, many being very narrowly lineaT, 
•nbnlaie. or even simple soales and spines. In fact, the whole plant is reduced, and 
utten Im* than one-fourth the site of sister species in Ihe eastern part of onr State. 

The floro* struggle for roolatare is everywhere nppaieot. from the size and form 
of >h* plant*. Of coarse, that plant that can endure the burning sen and the hot 
winds longest has the greatest advantage, thrivee best, and nsuall; orowda oat ita 
leu hardy Miupanlous that ar» nnable lo fit themselves »o well to their environ- 

The following plants are th* most noticeably ouudensvd ■.>! the western Kanaaa 
Aora- and form ver; stn>na cnutrasls with Eastern species: 

Fir«t, In Iha order Cmciter*. insieAd of our orilinary Xaalnnjvm sinoattini Noli. 
Sbynbrlnm ean—aewa Xatt^ and S, offleinal* Soop.. we Aai there osly two apeeiee 



with reduced, finely -divided folinge. These tvo spe- 
NuM.and Lepidium vicgiDicum L., Ibe foimei' Blmaet 
la; the latter vecj email, manf linies aonrcelj' 

Bs). with Ita 



& L., which 



dbandant. and both very pale, 
cieA Hre Erysimum parrifloTum 
leafless in the extTeme weaten 
four ioohcB high. 

Our common pnrBtfiiie, FortulaQB oleraoea L. (an introduced b 
thick, flesh; branches and lenTes (a single plant oFten being over 
ameter), » replaced in this dry rBgion by the Mny. hairy Ptirtulncn piloa 
If less than foor inches in dinineter. 

In the order Malvaceu?. or mallow family, we have in easti-rn KauBas Abntilon 
HTicennn Oaertn, (which, though introduced, is very abundant in our meadows.) also 
UibiscuB uiilitaris Cav. and Catlirrhoe invotnotata. all of which are from one to four 
feet high. These are replaced in the West by a single species, Malvastrtlm ooc- 
irineum Gt., which ie Seldom more than six mahee high, and haa small'lobed. thick, 
hairy leaves, and growa proonmbent instead ol nprighl, as most of the Eastern 
s pecies. 

The Western Iiinaoeie are Linnm snlcatnm Ridd. and Linnm rigidnni Poieh.; 
the former from I foot to li feet tall, very slender, with very few narrow leaves, 
while the latter is scarcely three inches tall, very bushy and Bcraggy. and also qnile 
rigid, the leaves being almost snbalate. 

The LeguminosDe are represented by such plants as Dalea aarea Nutt. and Dalea 
laiiflora; the first covered with long, silky hairs, and very few small, pinnate leavesi 
the latter rather tall, but slender, with small leaves, and namerons branches near the 
top, Alao, Psoralea argophylU Ph., and P. teooiaorn Ph., beaidea several flnH-leaved 
or hairy Astragali. Aetragalos biBuloBtas Qr., A. peotinBtuB Dongl., A. fiexnoans and 
A. macrolobns having One foliage, and AstrBgalua moIliBsimns Torr. with rather 
large leaves, but very hairy. 

Our common evening primroses, of the ord«r Onagraee^, are entirely replaced by 
hairy, grayish -colored, narrow -leaved, dwarfed species, moat of them teas than a toot 



fonnd in this dry re- 

(£. hartwegi Benth., 

Torr., which grows 

:>mB, as fragrant as vi- 

.., which is very abnn- 

nanally not more than 



high, and roost of them but three or four inc)ie.a. 

^ion are: (Enothera triloba Nntt., (Enotber 

Q). pinnatifida Nntt., and the beautiful little (Enothera c. 

flat on the grunnd and has such dainty pink, variegated blost 

ulets. In this same order, also, is found Oanra coocinea Nnt 

dant iD cultivated portions of lhi.'< dry region. This plant 1; 

six inches high. 

The mo»t striking example of condensed vegetation is seen in the order Cao- 
taceiE, which is represented in western KauauB by three or four genera. In this order 
the leaves are reduced to spines, or minute ecalea, while the thick, Qeshy stems oen- 
tain chlorophyll, and the epidermis is furnished with atomata. so that they perform 
the funations of leaves. Common species of this order are: Upnntia missonriensis 
DC., O. rafinesqnii Eng., O. arbocesoens, of th« priokly-pear family; and Mamillaria 
viiipars Haw., M. mlssocriensis DC, and M. daByaoantha. of the ordinary round spe- 
cies. These vary in size Irom ecaroely an in«h in diameter, in some of the Mamil- 
laria, to 10 or 1& inches in length, in the priokly-pear family. 

The order Compositip is most fnlly represented in that region, yet most of these 
are the typical grayish, hairy, narrow-leaved plants pecoliar to the Western flora. 

Liatris squarrosa Willd.. very common there, is from G to 13 InoheB high, rigid 
and glabroos, while our h. ponatata. and L. apicata Willd., and others common here, 
Are from one to Hie feet in height, and prupottionntely larger. 

AplopappQB BpioaloBus DC, a grayish, scabrous plant, with deeply serrate, lance' 
oiale leaves, is a composite, as common as the Buntlower here, though very much 
smaller, seldom exceeding six inches in height.. 



KANSAS AGASSXT OF SOISNOS. 



TheWpermn gracUe Or. and Hjmenopappns leDaifolins Pareh., both sltmJer 
plants, with Tery few pinnatifid, hair; leaves, are also qoite oommon thvre. 

The BBt ete there all have fine foliage, and either hairy or viscid. Aster mnltiOorns 
Ait.. A. erioiefL>liQH, Rnd A. tanaceliroUud HBK.. are the chief reptesentativea. The 
flcst two hare almost sabnlate leaves, rigid and thick, and the entire plant Irora it to 
10 ini^hes high, oontrasting verj ationgly with oar EaAtern astrrs. from one foot la 
■ii feet tall, as A. salioifoUns Ait.. A. panienlalait Lam., aad A. cordifoliiu. all of 
which have very thin, smuoth leaves. 

Onr cnmnian Eohinnoea parpuren Mmeoch is replaced by E. aag-aatifolia DC., 
which is deoRBly hirsnte. and froni throe to six inches tall. 

The Helianthi are nsaally abont ooe-haU as tall aa oarn in eaatera Kansas. I ool- 
lected many specimens of Helianthua aunnas L., in blossom, that were scarcely aii 
inches tall, and proportionately small. 

Another Composltie is the Lepnohys colnmnaris Torr. t Gray, and its Tariet; 
pnloherrlaia Torr- A. Qray and L. tagetes Gr. Both have thick, slightly viscid, pin- 
natifid leaves. The variety pnlcherrima ia not very oommon. being comparalivelj 
rare, while the other two are very abundant, taking the place of oor L. pinnata Torr, 
& Gray. 

Bnoobnris wrigbtii in aoolber eiample of almost leafless plant, the leaves being 
almost spines, sabnlate, short, end ri^id, while Ljgodesmia jcncea Dun. is perhaps 
the most striking eiample of all, or at least in the order Compoaitre. This plant 
somewhat resembles a common rnsh. bat ia rather diffnsety branohed, entirely desti- 
tute of foliage, bearing a small pink flower on the tip of each stiff bcaoob, trbicb 
look very odd on such a naked plant. 

The ordvr Aactepiadaceai is represented by the two extremes: the little, narrow- 
IsBved Asclepiaa vertieillata Gr., vat. pnmila Gr., from three to eight inehes tall, and 
the Inrge-leaved, rather tall species. Asdepias jamesii. 

In BoragineoeiG, there is Krynitzkia jamesii, scarcely sii inches high, Tery faaJrj, 
and gray, with a spiny frnit. 

The SolananiB are S. rostcaton,, common here, and S. triflornm, wttb finer, smuotb 
foliage. 

The Penstemons are P. albidDs Kntt. and P. graoile Nctt., both abont six inohea 
tall; while onr oommon P. grandiflora Natt. and P. tnbifloras Nntt. are from ona to 
three feet. Onr eommun Plantago major L. is entirely replaced by the little gray, 
hairy species, P. patagunica, varietiee gnaphalioides aad ari^'tata, from two to sis 
inches, with narrow, grass-like, hairy leaves. 

The order Nyotaginacem is repreaeuted by Oiybaphns angnstifolias Sweet, alao 
narrow- lea ted. slender, and seldom ever more than a foot tall. Onr t). nyotagineaft 
Sweet often exceeds three feet, and hsa oval leaves. 

In the order IlleoebraBeie, there is the whitish plant, -tcaroely three inohes high, 
called Paronychia aesailiflora. Its while appearance is dao principally to the ailtery. 
scarioos bracts, which eijnal or exceed the short, narrow leaves. It grows in oloM 
mats in Ibe gypsam banks, being almost the «ame color. 

In ChenopodiBceiE is fonnd the ordinary Chenopodinm atbnm L.. thongh aoma- 
what rednced in size, and smaller foliage, and Cyctoloma platypbyUnm Moq., and 
Coriapermum hyssopifolinm L,, both with reduced foliage, almost scale like, or 
spinea. The Cyctoloma ia hairy, the Corispermnm ooriaceocs, and but a few incba* 
high. 

The order Gramtnea^ in well represented in this region, as well as farther east, 
bnt they are rigid and wiry, and have the characteristic dell, grayish color. 

Of course, the buffalo grass. Bnohloe daotyloides Englm., is the most oommoii. 



B fitmiliiit t 



Its !th(>rt. boDoby manner of growth and inonutonoas grey t< 
Kverf one who hns been aorosB the plains. 

Arlslidn purpurea Nntt.. Bonteloaa racenioBR, B. hirsata, B. uligostachjn Turr.. 
Scbedunnardna teianiiB Sleud., and Monroa squarroea Torr., are all very oommon 
on tiitf prairie, and many of them aomewhat hairy or soabron*. 

There might be a great number of others added to thin list, to illustrate the gen- 
eriil teudenoy of Westom ptantH towards coudensntion of both lent and atem. but 
tlieso amply illnstcate this peoaliac featQre of the flora of a dry. arid region. 

The qaeation that immedislely oocare to tlie mind is: of what advantage are all 
these pecaliaritieA to a plant t Ferhnpn the first answer to occur tu yoD h thnt in- 
SDfficieut moistare and poor soil nill naturally prodaoe dwarfed or stanted plants. 
Yet this doB8 not explain either hairiness, or narrow foliage, or resinous coatingn. 

There sre fife or eii peoaliarities to be explained in these oundenaed plants, all 
intereatinKi and nil eiplainable more or less satiafaotorily. 

From the above ooinpariBonc of Eaatem acd Western speoiea, the following pe- 
CDliarities have no duobt been notioed: Their rednaed size; their hairy, wooly or resi- 
nons coveting; their rigidity and their Bnoly -divided foliage; and the entire absence 
of leaves on some of the plants. 

Aside from the dwarfing effect of drouth, there most be a reason why these pe- 
culiarities are so slrongl; developed. Sir John Lubbock says every leaf form and 
every special modification of any part has some special pnrpose or advantage tor 

This consolidation or condensation of plants, by shortening stems, thickening 
leaves, or the snbslitotion of Heshy, solid plants without foliage, of coarse redooes 
the surface for evaporating moisture, and respiration and transpiration both take 
place more slowly. Compare an ordinary priokly-pear cactus with any leafy weed, 
like the Chenopodinm, (or instance, and note the vast difference between them in 
the amoant of sarfaoe exposed to sun and air for evaporation. 

This reduction of surface for evaporation or transpiration is the chief advantMge 
in the consolidation of the cacti in such a compact form, while the spines and 
prickles protect them from the grazing animals that roam over this section devonr- 
ing every green herb. The rigidity aud hnrdnoss of some other species probably 
serve the same purpose. 

The hairy or resinoas covering of leaves and stems forms protecting covers for 
the Htomnta, preventing too rapid trnnspiration. 

The advantages of narrow or finely-divided foliage may be more than one, and 
are so easily explained. Bir John Lnbhock snys, in his lecture on leaves, that large, 
thin leaves are usually found in moist regions, protected from strong winds. Mrs. 
W, A. Kellerroan saggested this point in a paper |,"The Evolution of Leaves") read 
before the Academy several years ago. The point suggested by these two writers 
gives as the olne to the explanation of the finely -divided foliage of this dry, windy 
region. It has been previously stated that large, thin leaves are easily injured by 
strong winds passing through them, while tbinly-divided, rigid leaves would allow 
the passage of the wind freely, without any injary to the foliage. The winds are 
Tery strong and constant in all this dry region; hence the need of the finely-divided 
or linear foliage. 

There is still another means of reducing evaporation that occurred to me while 
studying these Western plants. Might we not most naturally expect smaller sto. 
mata, more deeply imbedded, and a small ernnmber per square inch of sarfaoe, on 
Western plants than on oar Kaatern speciea, growing in B more moist climateT 
Thinking this most probably the cue, I began immediately t 



II plHtitB troni both Weat ftnd Eut, taking thoM ol the iame speciea 
mparisoD. 

I have not yet completed a tabalated list of KM) epeoimeiiB, bo oatmot as fel give 
m; Ugartw ur draw definite ODDolnaiona. The reHQlte tbna Far eeem eumewhat oon- 
foaiug, bat I am atill inolined to think they will verify inj Hup position, lor 1 fiud the 
atomata not onl; more diatant. bat somewhat amaller. on Western plants. When I 
have finished measnring and oomparing my list of plants, I can draw moie definite 
oouclaslona. 

Other intereetiDg things in regard to atomatB were alao notioed in my stadf. 
Almost every narrow-leafed plant studied hadstomata on both snrfaoea of the leaf, lu 
well as on the stem. The grasses and parallel -veined leaves have Iock, narrow sto- 
iDBta, arranged with their majoraiis parallel to the major aiia of the leaf, while the 
stomata of the net-veined leaves seemed to be soattored irregularly over the sDifBoe' 
regnrdleaa of the axis, and somewhat broader than those of the narrow leaves, Whelt 
there was any difference between the stomata of the upper and under surfaces, those 
on the lower were broader, in many oases being almost round. 

This Bobject is very interesting, and there is mnoh yet to be learned aboat slo- 
mates, their arrangement, distribution, and si^e, and their connection with the hab- 
ita or location of tarioas plants. Tbie aabjeot may have been well ntndied, hat if 
it haa been I am unable to find any literature on the subject. This study is very 
fascinating, so that any botanist cannot help enjoying it or discovering new facta. 

It is to be hoped that other botanists will stody the peouliarly Western types of 
our Kansas flora, and add aomething definite to oar knowledge of their babite, stnu)> 
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ADDITIONS TO THE FLOEA OF KANSAS. 



The following species and varieties of plants, not heretofore reported, have bMB 
fonnd growing within the State during the past two years, and are Iherefore added 
to the list <jt Kansas plants. Descriptions are given, as far as possible, of all plants 
not described in Oray'a Mannal (Sth edition), or Conlter's Manual of Rocky Uoun- 
tain Botany. Many of the desoriptiona are obtained from Conlter's Manual of the 
Pbaneiogams and Pteridophytes of Western Texas, being Contribntlons from the 
United States National Herbarlam, vol. II. Descriptions of some of the plants are 
not at band, and their existence in the State, though here reported, is not absolutely 
certain. 



1. Anetnone patens L.: Linn county ( Mrs. A. B. Merrell). 

5. Delphinium carolinianam Walter: Stems 3 to ti dm. high, slender, often softly 
pubescent; leaves deeply 8- to S-parted, the divisions two to three times cleft; the 
lobes all nanowly linear; raceme etriot ; flowers whitish; spur ascending; pods erect. 
Frequent on rocky hillsides; oar most common delphinium; heretofore known as 
D. uoreum Ml. iBmyth). 

8. Delphiniom seopnlomm Gray: Pottawatomie county (collected by F. F- Creve- 
eisur, and determined by Prof. L. H. Dewey). 

i. Draba caroliniana Walt., var. micrantha Oray: Franklin county (collected by 
Prof. W. E. Caslie). 

6. Erysimum asperum DC. vnr. aikansanum Gray: Sherman, Wallace, Finney 
and Hamilton ooujitles (8.) 
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. NastDitiam sphnroonrpum Oraj: Ford ooonty (ContribntionB from the U- S- 
N&lloual Herbarium, toI. I, p. 302). 

7. Leobea tennifolia Mi.: Stafford ounnt; (Cant. Nat. Herb., vol. I, p. S02). 

6. Viola hastatsMi.: Pottawatomie caunt; (oultaeted by F. F. CreveoLear, Onaga, 
and daterniined by Prof. L. H. Dewey). 

y. Viols ISQceolats L.: NortbensteTii KanBaa. 

1(J. lonidinm potyKalffifiilinm Dent.: Samoer oonnty. 

11. Arenaria mJohHDxii Hook. Ei.: Nortbero and aoitbwestem KaDBas; [reqneiit 
in rookj and chalky bluffs (Smyth it Harsh b6rg«r). 

12. GypBophila mnralis L.: Sherman connty ; eaoaped from garden (B.) 

13. Lf ohniB githago h.; Bhawnee and Pottairatomie oonntiea; in wheat fields (8.) 
II. SCellaria media Smith: Franklin eonnty, garden ( Profeasoc Castle). 

16. MoUngo vertlcillata L.: Reno and Pratt coontieB (S.) 

m. OxBlis violaoea L,, forma alba: Donlpbaii ooanty (Minnie Blake); Franklin 
county (Castle). 

IT. Ptelea trifoliata L., v^c. mollis T. A Q.: Labette oonnty ( Dr. W. S. Newloo). 

IS. Ilex deoidna Walt.: Sumner connty (S.) 

— . Berchamia Boandens Trelease {B. volubilia DC): Cherokee oonnty. 



19. TribaluB maiimns L.: Watlae< 

20. Vitis DOTO-meiioana Mnneoii. 
( Prof. A.. S. Hitchooak. MaahBttaii). 

31. £sanlnB argnta Backlay: ShiT 
late, mostly long aoamicate, glabri 



and Hamilton o 
Montgomery, Barber and Hai 



liltoi 



lb a Co la dm. high; leafletB 7, narrowly ti 

as, sharply serrate, 5 to 10 em. long; at. 

slightly onrved, mneh longer than the pale yellow corolla; flowers 

limes in dense, often in loose, infloresoenoe; fmit oovered with prickles when yonng. 

Southeastern Kauaafl, along stieams (S.) 

32. Krsmeria Heonndiflora DC: A deonmbect, silky vUIodb herb, ligneonB only al 
base: leaves narrowly linear (or the lower oanline ones oblonR lanceolate or oborate 
lanceolate), aboot 1$ mm. long, those of the branohes nenaliy longer; pedanolea 2- 
bracted; sepals ovate lanoeolate, nearly eqnal; frnit armed with stoDt and atralghl 
ret rursely -scab roaa spines. Morton oonnty (Cout. Mat. Herb., vol. I, p. 20B). 

33. Amorpba miorophylla Pursh: Hook« oonnty (Bartholomew); Phillips and 

■ Ptatt oonnties (S.) 

I 34. Astragalns gracilis Matt.: Norton and Sherman oonnties (Smyth & Harah- 

36. Astragalus lotifloros Hook., var. braohypns Gray: Pawnee and Ford oono- 
' ties (Cont. Nat. Herb. vol. I. p. 30i ). 

3B. Astragalus piotoe Gray: Sherman and Cheyenne conntien (S.) 

37. AstragBlns pietDS, TBr. fllifolias Oray: Hamilton coanty (Smyth); southwest 
Kansas (Carleton in Cunt. Nat. Herb., vol. I, p. 237). 

3S. Astragalus purahii Dougl.: Rooks connty (Bartholomew]. 

as. Daiea nana Torr.: Like D. aurea, but low, 10 to 15 cm. high, diffusely 
spreading, repeatedly branohed, and leafy to the spikes; spikes small, on very short 
pedtiDclesi flowers yellow; bracts as long as the calyx. Seward and Stefeos ooon- 
tie* (Cont. Nat. Herb., vol. I, p. 304), 

30. Dalea rubeaoens Wats.: Seward oonnty ( S.) 

31. QleditBuhia triaoanthuB L., thornless form: Rooks county ( Bartb.); Topeka, 
I Manhattan (8.) 

32. Huffmaneeggia lalcaria Cav., var. striota E. M. Fisher, ». v.: Erect, 10 to 30 
em. high; stipules obtuse, villoas on margin; pedancloa long, bearing a loose raceme 

■ of rabArect flowers; aepale obtuse; veiillnm with claw uanally more dilated; pod 
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long, DBnall; on apTeadiag pedioeU; Beeda 6 to 9. Fcom Kanias soDthvestvaid. 
Collected ID Kanau in 1H67. bjr Doctor Bell; determintid and named ia le^S3 b; 
E. M. FUher. Tfpe in Grn; Herbarium. ^Cont. Nat. Berb., roL I, p. )44.] 

S^ Hoffmanseggia jameaii Torr. ± Qrlif, Tar. papenoensiB FiKher. n. r.; Horba- 



Sovern black with l»cg» glands: 

inger; petals vith Tillons leinn; 

IS in 1876 hj Prof. E. 4, Pop«- 

Typa in National Herbariou. 



ceoQs, taller, with tbiok steins; upper 
piiui» 7 to 9; leaflets more glaadalarj 
fllameDta larger, more villoas. Collected i: 
Doe. and named in 1892 by Mr. Fislier, as 
(Cont. Nat. Herb., vol. 1, p. 150.) 

84. HoBBokia parshiana Benth., (onna orientals: Plants 4 to 10 '*"< btgbl 
brBnches nortb and south; leares eaat and neat, lacing tbe snn all day; poda many. 
40 to 300 on a plant. Pawnee, Barton, Reno and Stafford counties, on rioh soil (8.) 

86. HosBOkia pnrahiana. Tar. pDsilla: Plants 1 dm. high, aaarcely branched; pods 
tew, seldom exoeeding three. Comman in western Eanaan (S.) 

86. Indigolera leptusepala Natt.: Norton, Wsllaoe and Meade connties (S.) 
HI. Leapedeza striata L.: Fianklia oonntj. introdccpd fCastle). 

85. Oiytropla monticola Graj: Kingman oonotj (Carleton in Cont. Nat. Herb.. 



vol.1 



3, 232). 



Sy. Oijtropla splendens Dongl.: Rooks ooonty (Bartholomew). 

40. pBoralea tenaiflora Pnrsb: West of 99tb meridian. This is very distioot from 
F, floribnnda Nntt., of eastern Kansas, wbicb has o( late years been catalogued aa 
P. tenniilora (S.) 

41. CerflBus pnmita Mx.: Phillips and Orabam eoanties. 
43. Oenm vernnm T. A. Q.: Ftankliii ounntj (Cnstle). 

43. Pyrus ioenflis Bailey, n. ap.: Mortbeastern Kansas (A.mer. Oaid. XII. 473). 

44. Ammannia anricalata Willd.: Rooks county ( Bartholomew). 

46, Oanra drnmmoudii Torr. it Gray: Stem suffruticose at base, a little hairy be- 
low, Tligately branched above; leaves somewhat caneaoently pnberulent, lanceolate, 
aoQte. denticulate or somewhat sinuate; spikes slender, few and loosely flowered; 
trait sessile, very abruptly nairowed at the base and terete when mature, ovate-pyr- 
amidal above, aoote. with (our strong caiinate angles. Kiowa and Seward conntiM 
(8.) 

46. Gaura sinaata Nutt.: Bteru snlTnitiooBe, diffoBe or decumbent, branching and 
very leafy at base. Bending oft alendet and naked flowering branebes, glabroas or 
hairy; leaves lanoeolate linear, acute, remotely and aeulely sinuate-tuothed, glabrous; 
Bowers loose, podiasled; fruit laneeotnte or ovate, tapering at both ends. Seward 
euunty ( S.) 

4T, Qanrn villoia Torr.: Stems suHrotieose, and with numerous very short, leafy 
braaohe* at base, oaneBoentty pubemlent, with villous hairs intermixed, and sending 
np naked and elongated glabrous and often paniculate flowering branches; leaves 
lomentose-onneBeent on both aides, lanceolate, remotely and acutely toothed or rarely 
entire; raceme loosely flowered; fruit etendst, 4-aided, tapering at both ends, on a 
thform pedicel, at length relaxed. Otmatrun valley. Seward conntylS.) 

48. (Enuthera hartwegi Benth.: Sherman and Mead4 counties (Smyth); Olark 
Monty (Cont. Nat. Herb., vol. I, p. >06). 

411. (EDOthera *ina«ta L., var. giaadiflora Watson. Edwards county (Cont. Kit. 
Barb.. voL I, p, 30C>. 

80. Mamlllarla diuyaoaaiha Eng.t Simple, nearly globose, 3.5 to 6.5 cm. high; 
laberelM Ivra4e, looaolj arranged. allBhtiy grooved. 8 lo 10 mm. long, with some- 
whalTllloB* Bills; splnwistialghl. more alendar and Mft than usnal, often oapillary, 
•ptMdtag, bat not TBdiating, U to H mm. long, the nterlor 35 to 3S white, the ii 
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terior 7 to la doakj-parpls and longer; oentrn.1 spine aiDgle, erect, often wsntintj; 
benj oentrn!, ovate. Kingman oonnt; (Cont. N&t. Herb., vol. I, p. 307). 

SI. BesnTinm portnlaoa^tmm L.: Frequent in Kansas salt marBheB ( M. A> Carle- 
ton in Cunt. Nat. Herb., toI. I, p. 332). 

R2, Cornos asperifolia Mi., var. drnuimoudii Vasey: Pattawalomie oonuty 
(CreveciBar). 

53. Aotinella aoaolis Natt.: Hamilton and Meade oonntiea (3). 

51. Aetinella seaposa Nntt.: Sberman, Hamilton. Meade and Morton oonnties (S). 

5.$. Artemisia fllifulia Tocr.: Frum Sherman to Barber conntj. and westirard (S). 

6S. Artemisia frigida Willd.: Stems herbaceane, 1 to 6 dm. high, simple or sligLtly 
branched, in tufts from a woody base, very leafy, silkj-oaneeoent, or silvery; leaves 
twioe ternalely or qoinatBly parted, the divisionH narrowly linear; henda globose, 
raoemoae, 4 mm. dinm.; ftowerEi all fertile, marginal onea pietitlate, corollas glabtuas. 
Meade oonnty. north and vest. 

ST. Artemisia nrightii Gray: Rooks coonty (Bartholomew); Sherman, Finney, 
Kiogman and Kiowa counties ( Smyth); Meade county {Cont. Nat. Herb. vol. I, p. SOU). 

58. Baocbaris wrighcii Gray: Oreeley county ( Minnie Reed); Clark county (Conl. 
Nat. Herb. vol. I, p. 208). 

69. Berlandiera lyrata Benth.: Stems low, vith long, siDgle-beaded peduaclea, 
Ibe iater from leafy stems or branohes; canosoent, with minnte white or gray to- 
mentnm; leaves at length greenish above, varioosly lyrate-pinnatifid, attenuate at 
base; the lateral lobes oblong or narrower, obtusely dentate, sometimes incised; 
aobenes obovate, the «oBta of the inner face strongly oarinate. Morton oonnty 
(Cont. Nat. Herb., vol. I, p. 208). 

60. Caicas nndnlatus, var. megacephalus Glray: Norton and Deoatur ooantiea 
(Smyth); Reno county (Cont. Nat. Herb., vol. 1, p. 309). 

61. Enpatoriom hyssopifolium L.; Kansas City, Kas, (Cont. Nat. Herb., vol. T. 
p. 307). Pcobablj reneutlj iutrodneed, 

63. Franseria discolor Nntt.: Wallace and Seward conntiea (S). 

S3. Franseria tomentoaa Gray: Along Arkaosae and Cimarron rivers, soathwest 
Kansas |8). 

61. Gaillardia palohella Foug.: Annual, hirsute, 3 to S dm. high; leaves from en- 
tire to pinaatifld; rays two-oolored, lower part red-purple or darker, the npper or 
teeth yellow, at most 3.5 om. long; chaff rather stoat, hardly surpassing the mature 
nebenes. From Norton to Bsrbet oonnty and west; oommon in spots on rioh prai- 
riea (8). 

— . Outierrezia sarothrie Britton it Rnsby (O. euOiamia T. i Q.): Common on 
rocky bills of western Kansas. 

es. Gntierrezia teiana T. & Q.: Suroner connty (8), 

(i6. Haploexthen greggii Gray: Reward oonnty, in alkaline lands (S). 

67. Hymenopappus davedcens Gray: Stems leafy, densely white tomentose; leaves 
from pinnatifid to bipmnately parted, divisions narrowly to broadly lineat; heads 
8 to 10 mm. high; involucral bracts roundish obovate to ovate, with greenish- white 
ot yellowish margins: aohenes rather short villous; pappus of conspicaous spatnlate 
l-nerved scales. Common in southwest Kansas (Carleton in Cont. Nat. Herb., vol. 
I, p. SftM.) 

68. Kcigift virginica Willd.: Shawnep coonty (Harshbarger). 

69. Laotuca acaciola L.: All through the State as far west as Sherman oonnty; 
introduced within three years, and rapidly taking possession of dry places along the 
railroads (Smyth). 

I Lepachys tagetm L.: Common on rocky hills and dry groond west ot 99° (B.) 



71. Lepaohys tagetes L., yflUow-rayed form: ShermaD ooniitj (Smyth £ Hanh- 
barget); Seward oonaty {Cftrlelon). 

73. Mel&mpodiam cineream DC: Kiowa, Haakell and Meade ooontiaa (Smjili]; 
Seward and Uoctun coaotiea {Oont. Nat. Herb., vol. I, p. ZOf ). 

73. Polyptecia texann Otbj: Rathe c stoat; lesTes from lano«oLBt«-lif)eAt to Un- 
oeolate-oblong. distinctly petioled; iavolnaie 2t)> to SO-flowered. rayless. S to lA mm. 
high, of spatalate-obloDg btaots; pappas Roales oblong-OTate to obtong-Lanceolate, 
with Blender, nearly complete or Blk^htlj eicarrent oostw. Sterens and Morton 
ooonties (Coct. Nat. Herb., vol. I, p. 209). 

7*. TbolBBperroa fillfolia Gray: Loosely branohing and leafy; leare* not rigid, 
bipinoately divided into filiform lobea no wider than the rhaobia; braots of oaler 
iuTolnere 8, enbolate linear, equaling or more than half ss long as the inner, which 
ate connate only to the middle; rays broad, over 13 mm. long; disk nsoali; parpl*; 
pappos Bcates stoat, triangular -a aba late, not longer than the width of the ftahenea. 
BtaCTord and Kiowa aonntiea (S.) 

75. Bamolns valerandi L.: Seward eoonty (S). 

76. Phloi panionlata L.: Pottawatomie ooanty (Creveceiir. oitiog I>. H- Dewey). 

77. LjQopeis arvenais L.: Franklin oonnty, one plaoe. intradnoed (Caatle). 

78. OonTolTulna inoanns Vabl,; Morton ooanty (Cont. Nat. Herb.. »oL I, p. 313). 

79. Ipomiea commatata Roem. & Sohalt.: Arkansas City (Ooat. Nat. Herb., vol. I. 
p. 211). 

80. CbamieBaracha aordida Gray: Wichita county, Garden City, and Arkalon. and 
westward, in barren flats (S). 

81. Physalid hedereefulia Gray: Comanche and Clark oonntlee (Coot. Nat. Herb., 
vol. I, p. 212). 

82. Physalia Tirginiana Milie, var. ambigna Gray: Fraoklio oonnty (Caallo). 

83. Mimalofl gUbratna HBK.. var. jameaii Gray: Stafford eoonty (Cont. Nat- 
Herb., vol. I, p. 212}. 

S4. Pentatemon jameeii Benth.: Rooks connty (Bartholomew). 

85. Teconica soDtellata L.: Rooka coanty ( Bartholomew). 

86. Aph;!lonlndovioianom Oray: Norton, Daoatnr and Shermao conutiee (Smyth 
A. Harabbarger) : Comanche oonnty (Cont. Nat. Herb., vol. I, p. 213). 

87. Calamiutha nnttallii Gray: Riley oonnty. 

SB. LycopQB angnatifolias Nntt.: Shawnee coanty (8.) 

an. ScDtellaria wrightii Gray: Franklin ootinty (Caatle). 

BO. Plautago patagonioa Jacq., var. spinolona Gray: Norton connly. 

91. Oiybapbns nyotagineas Sweet, var. pilosas Gray: Barber oonnty (Cont. Kal- 
Herb., vol. I, p, 213). 

92. Amarantna palmeri Wats.: Rooke ooanty (Bartholomew), 

93. Atriplei eipansa Wats.: Soottiern Kanaas; common in alkali and salt marebM 
(Caileton in Cunt. Nal. Herb., vol. I, p. 231). 

91. Chenopodiam fremonti Wats.: Books ooanty (Bartholomew), 

96. Chenopodiam fremonti. var. iocannm Wats.: Norton ooanty ( Smyth & Harsh- 
barger). 

96. Koohin americana Wats.: SoDtbweatern Kansas, in salt marshes (Carieton in 
Cont. Nat. Herb., voL 1, p, 281). 

!)7. Eriogoaom laohnogyttam Torr.: Morton oonnty (Oont. Mat. Herb., vol. I| 
p. 2U). 

98. Phoradeadron aavescensNatt:.: LabetCe coaaty ( Dr. W. 8. Newlon). 

99. Eaphorbia oorditolia L.: Rooks ooanty (Bartholomew). 

lOU. Eaphorbia caphosperma Boiss.: Rooks county (Bartholomew). 
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101. Eaphorbia fendleri Torr. and Oia;: Meade and Oomant^he oi 

103. Enphoibia helerophylla L.: Shawnee, Morria and Cuwlej oi 

108, Euphorbia blrlnla Eug.: Rooks oonnty (Baitholomev). 

IM. Enphorbin psplidion Eng.: Meade oonnty, on ohalk hiUs. 

105. Stillingia sjriTatioa L.: Cowle; and BtaSord Donnties, fn salt mHTBhea. 

lOe. DlmoB alata Mi.: Cherokee aud Labette connties (Doctor Newloti). 

107. Smilai eoicrbata Wats.: Franklin oonnty iCaetle). 

108. Erylbconinm mesoohorenm E. B. Knerr: Leaves lanoe-Lioeat, bright green 
beneath a faint bloom, never mottled vith pnrplisb blotohes, averaging I' to j'wide 
by 6' to 8' and aometjmes 10' long; perianth vhite, tinged a delicate lavender along 
the veins, and with a yellow blotch toward the base, half reSeied when in fnll bloom. 
1' to 2' long: style slender, clnb-shaped, ariaiog at a alight angle or almost straight 
from the ovacyi stigmas three, recurved, distinct: ovary oblong, blnntly triangulari 
with sides ooavei: otuIoh oblong ovoid; oapaolBB oblong or elongated obovate, j' 
to 1^' long; aterSe plants with bnt one leaf, appearing later than the fertile two- 
leafed forms, aud few in comparison; corm more or less elongated, conaieting of 
several, one within the other, the ontermost enlarging for next year's plant (no on- 
dergronnd rnnners ptodncing oorms at their eitreoiities as in S. albtdum). Open, 
grassy hilltopa and north-facing alopea, as well as in like wooded looalities, March 
and early April, Atchieon oonnty. — Smyth's Check List of the Plants of Kansfts. 

lOy. Tradescantia virginica L., var. villosa Wats. Barton and Rnsaell connties 
(S.); Rooks connty ( Bartholomew). 

HI). Happia maritima L.: Stafford oonnty, in salt marsh (Conl. Nat. Herb,, vol.I, 
p. 317). 

111. Cypema hallii Britton: Snmner conntj (Cont. Nat. Herb., vol. I. p. 217). 

113. Cyperna strigoans L., var. capitatna Bceckl. Kingman connty (Oont. Nat, 
Herb., vol. I, p. 317). 

113. BeteraDtheralimosa Vahl.: Rooks county ( Bartholomew). 

lU. Scirpns atrovirena Mnhl., var. pallidas BHtt.: Cloud oonnty (S.) 

115. Scirpna hallii (Gray) Britt.; Rooks county ( Bartholomew). 

116. AndropogoD hallii, var, llaveoiiiH Haokel: Kingman and Kiowa ooDDties 
(Carleton In Cont, Nat. Herb., vol. I, p, 233). 

IIT. Aodropogon saooharoidos 8wz,, var. snbmnticns Tasey: Barber and Oo- 



118. Aristida disperse Trln. 3c Rap,: Clark oonnty (Cont. Mat. Herb., vol. I, 
p. 318|. 

119. Arisllda hnmboldtiana Trio. A Rnp. : Seward and Meade conntiea (Cont, 
Nat, Herb., vol. I, p. 318). 

ISO, Aristida oligantha Ml., var. minor Vssey: Rooks ooanty (Bartholomew). 
13L Aristida purpurea Nutt., var. berlandieri Torr.: Books ooanty (Bartholo- 



, Coulter: Phillips county (Smyth i, 
ar. hookeri Torr.: Books oonnty (Bartholomew); Ford 



w). 

133, Arlstida pnrpnrea, var. fendler 
Harshbarger). 

133. Aristida pu 
oonnty (Carleton), 

134. Becbmannia eruoieformis Host.: Cheyenne and Shermtin c 
holes, introdaoed from the West (Smyth). 

13fi. Eragrontia pecticacea, var. spectalilia Gray: Sedgwick aud Samner conn- 
tiea (Smyth); Barber oonnty (Cont. Nat, Herb., vol, I, p. 219). 

130, Eriochloa punctata Hamil.t Clark county (Cont. Nat. Herb, vol, I. p. 318). 

137. Muhleubergin graoillima Torr,: Clark oonnty (Cont. Not. Herb., vol. I, 
p. 318 ). 



13b. pBDionm nitidnm Lsm.: Eooka oonntf ( BsTtholomew). Tbia u dUtinei 
from P. HphtBiooarpoii £11.. with vbioh it has beretofote been ounfonnded- 

129. Fanioom virgatnm L., thf. gtanonm Vseej: Rooks ooDDt; ( Bttrtholomew). 

130. Setaria perennis Hsii; Culm BBcending- or eceot. S to T dm. high; spilce ej\- 
indrioKl, eimple, gtoen, 3 to T om. long; bristles few, little longer than the spik^Ms. 
Prupagatw freelf by slender perennial rootstoclcH, and seldom ripenH seed wher* 
ORttle (teely graxe. Frequent in damp alkaline and saline bottoms in oentMl and 
soQbhwestern Kansas. Resembles and may be a form of 8. oandatA R.& S. — Smyth's 
OhMik List of the Plants of Kansas. 

131. Sporobotns piloaas Vaxef: Pereonlal. from thick roots; whole pinnt pal* 
green; oolms oeepitose, rigid, eieot, aboot li ft. high, leafy, partioalarl; at the baae, 
mostlj simple; sheaths smooth, the uppermost aheathing the base of the paniole. thv 
lower crowded and Oatteoed; ligole inoun^pionoaa: the throat, margin and both 
sides of the lower blades pilose, the npper ones involate and attenuated to a long 
point, shorter than the calm; panicle terminal, spike-like. 2 to 3 inches long, close. 
the lower part included in the sheath: spikelets 2i lines long, smooth, the lower 
emptf ginme one-fonrtb shortei ibaD the npper. which equals the a. gl. and palet. 
all obtuse. Besembles S. aspec, which has the leaves loni^ar than the onlm, both 
empty glames shorter than the BowBr, and the lenres smooth or not pilosa. Colleot«d 
in Kansas bj B. B. Smyth.— Botanical Gazette, toI. XVI, p 26. 

132. Sporobolne texanus Vasey: Perennial; culms 3 den. high, rather rigid, and 
rarely branching below, the upper half occnpied by the capillary-branched paniele; 
leaves linear lanceolate, rigid, 2.6 to T.6 em. long, aonminate, light green, scabroiu 
above; the lower sheaths and tignle covered with loose white hairs; panicle half ttie 
length of the plant, sheathed at the bass, becoming diffuse, the branches mostly 
single and few-Uowsred, the lower 5 to B cm. long; spikelets about i mm. long, on 
capillary pedicels; empty glomes unoqaal, the lower ones acute, less than half as 
long as the npper, the latter as long as the spikelet. Resemblee S. asperifolins. but 
with simple, ereot ooims, and more rigid. Clark connty (Cont. Nat. Herb., vol. I, 
p. 319, citing voL III. p. 63). 



183. Oosoinodon wrightii Snll.: Rocke, W. K.; frequent (8.) 

184. Orthotricbum oupnlatnm Hoffm., var. minus Boll.: Rocks, Riley oonnty 
(oolleoted by Minnie Reed, Manhatta.n, and determined by 3frs. EllEBbetb T. But- 
ton. Columbia College, New York cit}'). 

136. I^eptobryum pyrlforme Schimp.; Shady groand, rotten wood, etc., E.K.(S.) 

136. Webera nutans Eedw.: Wet groand, etc.. E. K. (8.) 

187. Timmla ooonUata Mi.: On damp ground, E. K. (B.) 

1S8. Meteoriam nigresDena Mitt.: Shawnee and Riley counties {Miss Reed ). 

139. Leskea obsoara Hedw.: Base ol trees, low ground, Pottawatomie connty 
( Miss Reed ). 

140. Oylindrotheoium compressum B. t S.: Base of trees; common (S.) 

111. Climaoiiun americannro Brid.: Rotten log. in shady thicket, Shawnee county 
(collected by B. B. Smyth, and determined by Dr. O. N. Beat, Rosemont, N. J.) 

143. Hypnam (Thuidium) graoile B. A, 3.; Rotten log, in shade, Shawnee connty 
(8.— Doctor Best). 

148. Hypntim ( Rhynobosteginm) geophilum Austin: Shady clays, Wilson connty 
(Miss Reed}. 

144. Hypoum (Amblystegium) radioale Beau.: Roots of trees, etc., Riley ooonty 
( Miss Reed); Shawnee connty (S.— Doctor Best). 



US. Cbara gjmnopltfs A. 

p. 219). 

UK. Gbaracoronats A. Br,; Norton ooantf (8.) 
HT. NiteliB oapitata Ag.: Cload count; (Carleto 






Stafford county (Cont. Nat, Herb., vol. I, 



US. Obwtomiom pTuillnm Ellis & Everhart, n. ip. (Prao. Fbila. Aoad. Nat. Boi., 
1890, p. 230) : On an old ohorn in oellnr, Manhattan ( Kellerman). 

H'J. Parodiella grammodea ( Kze.): Psoralsa coat. On Psoralea tenuiflora, Sh«r- 
mnn coantf, and all through ivaatern Kansas (oolleoted bj B. B. Smfth, and dster- 
mined b; Q. H. Hicks, Michigan Agricnltnral College, Lansing, Miob.) 

150. Soflellinia kellermanni E. ft. E., n. ip. (Froc. Pbila. Acad. Nat. Soi., 1890, p. 
328): On rotten wood of Negnudo aceroides, Manhattan ( K. A Sw.) 

151. Teiohoapora kaDsenHia E. & E., n.>p. (1. c, 18M, 243): On outer back ot oot- 
lonwood treea ( Dr. J. W. Eokreldt. Weat Philadaiphia, Pa.) 

152. Necttiaatbroa E. & E., >i. sji. (ibid., 1990, 2i1); On decaying Bycamore log, 
Manhattan | K. Jt S«.) 

153. Thyronectria chryaogonum E. it K., n. sp. (ibid., 1890, 248); On bark of 
while elm, Manhattan ( K. &. 8v.) 

1&4. Pneoinia malvastri Pk.: Mallov mat. On MaKaatrum oooeineam, Bhetman 
Ouunty (S.— Hicks). 

16G. Uromycee astragali (Opia.): Saoa. Loco met. On Astragalus molll saimaE, 
Phillips and Norton counties; very severe on the planta aometimes (B. — Hioba). 

These 133 species of Soaering plants and 23 Sowerless plants, added to the list! 
of 2.360 already published, make a total 2,41 fi speciea of plants in Eansos, inclndiog 
1,790 Covering plants, 40 ferns and fliicoiil plants, 108 mosses, 3 algie (2 Cbam 
and 1 Nitella), T fnngi (mushrooms and puffballs), 1 liTernort (Marcbantia pol;- 
morpbal, and 8 parasitic fuagi. published in these transaotiona at varioas times 
since 187S by J. H. Carruth and the writer, and 46S speciea of parasitio fnogl, pub- 
lished in volumes IX, X, XI and XII of thene Tcanaaotions, by Professors Kellerman, 
Carleto n, and Swingle. 

The above number does not include any lichens, of which 35 species have been 
pnbliabed by F. W. Cragin in Waahburn Bulletin, any ecale moasea, any lirerwocta, 
except M. polymorpha, aa Jnat stated, or 150 species of fnngi (mushrooms, etc.), pab- 
liihed by Professor Cragin in WaabbncD Bnlletiu. The inclusion of these lists makes 
in the aggregate 3,640 speoiea, and the determination of material in hand will prob- 
ablf inorease the number of Kansas plants to 3.750, aa some of these clasaes are well 
represented in the State- 
There are other speciea of flowering plants undiscovered all through the State, 
and much undiscovered material in the flowerless planla; and it now cemains for 
some competent person to work up aad verify the material on band, and eonstcnot 
a new and mote aeearate list. 



SOME CHAEACTBKISTTCS OF THE tfLACIATED AREA OF SORTH- 
EASTERS KANSAS. 



. NortheMtern KanBOs, from the MisHonri river to west of the Little Bine river, 
and as far lonth aa the month of the B ig Bine and the Wakarnsa. had a share in tht> 
glaoial SDbmeTgeDoe tbat affeoted all the northeaatern and uorth^centisl part of the 
North American continent. The theory of thie ice age in, tbat, fcum some change in 
the earth's axis, the precession of the ^qninoies, or one or both of tfaeee, oombined 
with diminished aolsr inflnenoe, doe to the attainment of the maiimnm eoeentrioitj 
of the earth's orbit, or other ooamical or terrestrial ohangee, prodncing increased 
length of winter in the Dotthern hemishere, the arotio oonditioDS now fnU; r«pt«- 
sented in Greenland were expanded sontherlj', a great sheet of loe oovering the 
continent as far sonth as the 39tb parallel and as far west in Dakota as the lOOth 
meridian. Tbe change from thia glacial climate to the modem oocditions of the 
temperate zone was effected b; opposite cosmioal or terrestrial conditions, and the 
ioe sheet melting on its aontheru edge retreated northward with baiting steps or 
rapid progress, aooording to the strength or feebleness of the operating foioee. 

There are certain deposits in the region which seem to have been formed nnder 
the ice, others that were formed of materia! that was on and in the ioe and laid down 
in streaks and patohes as the ice melted, and others, yet agaic, deposited in tbe cold 
waters — lakes or streams — that fronted tbe ice sheet both is its extension and re- 
treat. Since the disappearnnoe of tbe ioe sheet, vegetation has formed the blaek soil 
over the whole region. In Iowa, Miobignn, and elsewhere, the finding of blaok soil 
and semifossilized wood below sabglaoial deposits, and aboee other deposits as oei- 
tainlj formed in the ice period, has indicated to the observers tbat tbe whole time of 
tbe glacial period was divided into two, or tbat there was an interglaoial time, in 
which tbe ice retreated and that vegetation flonriebed, and the icw again advanced 
to aboBl its former aonthern limit. In most of tbe ioe region of the Mississippi val- 
ley, the Boathem border of the newer ioe is about ooinoident with that of the first 
advance of the ice sheet, and the phenomeDa of the older glacial period are onl; to 
be examined where drainage or wsU sinkers have cat below the bog and soils tbat 
indicate the middle period of milder climate. Whether the first retreat of tbe ioe 
was only temporary or extended throngh a long period, is not yet positively de- 
termined among glaoialists. 

It seems certain, however, that the seoond advance of the ioe did not overspread 
northeastern Kansas. Remembering that the ice retreated northward, it goes with- 
out saying that the glacial phenomena will be newer as we go in tbat dlTeotioD 
from the sonthern border of the glaciated area, and if tbe retreat of tbe ioe were 
very slow, the southern parts would ha-ve had a much Joager time to be exposed to 
the weathering and denuding agencies of post-glacial time. Northeastern Kansas 
has an older surface Car away than parts of Iowa, and topographical cbaraoier is 
no longer of a glaciated type, as in the Dakotas. 

One t>( tbe nenal signs of glacial action is the presence of striiE', grooves in and 
planing of the surface of the bed rock, done by the ice and the hard pebbles and 
bowlders contained in it, This phenomenon is largely missing in Kansas. 

Prof. L. O. Wooster, in a short article in a recent nnmber of the Atntrican Otol- 
tigitl, records tbe finding o( a striated area in Memaha county. One or two local 
observers have known of these marks for many years, but it is only this sommer 
that Ihey have been definitely recogniz-ed. They have been seen by Professor* Woo*- 



ter, R. Hay. S. W. WiUlston, and O. £ 
of tbeir BiiHteno«. Tbe writer hss, a 
wstomie ooanly, aa well aitoate for e 
and Boath ridge, with bowlders oC gtf 
Bnd west flanks, and a hard limeabon 



. Failyer, so that this Academy is pretty aare 
nee then, eiammed aa area in northern Potta- 
ipeotiDg Eitriee as the one in Nemaba; a, north 
anBtoDB ftnd qaartzite Bosttered over both east 
I ander n. thin anrfaae soil; the bottom of the 



soil andonbted glaoiol bsrdpan, four to eight inches thick, with pebbles in its paste. 
I □□ooTered some SO square yards, bnt not a sign of striie. Why t Beoanse the lime' 
Btone. whiob weathers in !a;ers of an Inoh or two in thickness, had, nnder the action 
of the moifltnte, tba oarbonio aoid, iron, eto., infloaacing its npper layer, become 
amalgamated with the haTdpno. being aaU, pnsty. and fermginooa. In places 
this condition had penetrated to second and third Uyeca of the Btone. There were 
an important factor. In samples of the Btriat 
e begnn to net in the direction of obliteration, 
.tare's operations, and tbeir sides have began 
,d the obAracter of the striie is becoming ob- 
e fact tbait the glacial oparations in Eauaas 
age that these characteriatic strtie are few and 



•e there becanae ti 
of Kemaha eoanty. similar canses h 
Qroo»ea ha to become ohanoels for 
to yield to the chemical agencies, 
scared. It is, then, mainly dne to 
were made on the first part of the ii 
poorly preserTed in Kansas. 

The phenomena we know as moraines should be recognized by their agglomer- 
ations of foreigo bowlders. Most persona in northeast Kansas kaow of the eiis- 
tenoe of these bowlders — red qaartiite, granite, horoblaodio greaoatone. etc.— bat 
the order of their depoait is not plain. The writer, however, reoognizea in three or 
fonr places where the depoait ia clearly morainic; One west of the Little Bine, in 
Washington connty, where the bowldera ( not a very extensive deposit ) rest on the 
Dakota sandstone; another 10 miles south of Topeko, on the Missouri Paoific rail- 
way, where the bowldera are strong ont north and south for more than R mile; a 
third ia weat by aonth from Lawrence, where a long ridge from east to west marks 
where the glacier rested and dropped on its sonthern edge this heavy body of traiia- 
ported bowlders, tl is manifestly the terminal moraine, but it is covered with loeas 
and soil, and only on its aonthern side, in a few shallow ravines, ia its true oharaoter 
wen. It was firaC shown to the writer by our late Friend, Joseph Savage. Again, 
the ice seema to have rested its weather edge oa the bluffs of the Kaw valley, weat of 
Wamego. The blaffa rise preoipitously, and on their precipitoua front a single 
bowlder in more than a mile ia all that tella of the ice; but once on the top, the soil 
i« fall of them, large and small, some just revcAllng a polished surface, some stand- 
ing a foot or two high, many of them many tons in weight. Why only one bowlder 
on the Booth front* Because the erosion of the Kaw valley, whioh the glneier then 
dammed, has been going on so long, that maoh is carried away, and the later aJInvia 
have eovered the rest. The real aonthern limit of this moraine IB seen in the bowlders 
on the bluSa of the south side of the Kaw vulley, in Wabannaee connty. 

Again, morainic material dammed the Eaw valley above Lawrence, and the rem- 
nant of it on the soath side may be seea a few mites above the city, where the Santa 
Fi railway tans on a shelf of the moraine above the river. 

Near Kansas City, the bluHs on both sides of the river are rooky and prftoipitona, 
with lillings of loess in praglaoial ravines. Bnt, between North Lavrrenoe and North 



Topeka, most of the hills bounding the valley a 
This ia tme. also, 

kames or osara. In Washington connty, there a 
compoaing granite falla to pieces with a touch. 

It haa fallen to the writer'a lot, within the laat three years, to make several visita 
to Iowa and the two Dakotas, spending, altogether, six or seven weeks in North Da- 
kota alone. There the glacial phenomena are sharp, clear, and well deflned, Lake 



rounded knolls of glacial material. 
sville and St. Mary's. They are the weathered remains of 
e series of these hills, where the de- 



; the draiDBge has not been completed. It u qoite r«c«ittlf thai 

the glaoier left there, aa oompared with KauBBs. The Turtle moiuitBins are, profaa- 
blf , the spot where the retreating glaoier lingered longest. Ita usars and kame* 
eeem like the ridges of gravel described as on and about the eunthern edge of the 
great Mnir glacier, of A-laska. The phenomena are all nev. In nortbeaal Kansas* 
the glacial phenomeoa are old, very old. Oreat murainio depoflits. in BrovD. Leareo- 
worth and Dooglas ooonties. are hidden by vegetatioD, which has covered the largeei 
bowlders, and the deposits of grarele and olaf s have been assorted and arranged, 
and hilts have been rounded to the angle of cionsecvation. 

The loes* which beiongs to the nawer ice age has OTerlapped parts of glaciated 
Kansas; bat there is an older loess that in plnoes is very distinct, and the newer and 
the older loess. In front of tbe letrenbing. ice-carried ieebergn, great or small, which 
HoooDuts for a few glacial, aDbangalar bowlders that have been fuund many mile^ 
beyoDd the limits reoognlaied above b.s those of the ice sheet. 



It is perhaps B well-hnowii fao 
at different times daring their gn 
also markedly in quality. Fur ei 
UDtit about froHl 



that tbe solnble principles elaborated b; planta 
wth differ very greatly, not only in qnantity bnl 
ample, the common persimmon oontains dnring 
a large percentage of a peoaliac kind of tannin, 
wbioh bt>comes replaoed about the time of frost by glucose, peotin, yellow ooloriug 
matter, etc. Early in the spring, dandelion root Dontains uncryetallieabte sngai, 
whieh dimiDishee daring the summer. In aatnmn, it abounds in that starahy prin- 
ciple common to many of the loota of the natural order Compositie, known bj the 
name of "innlin." Pectin is also present to a large extent. There is also a bitter 
principle found in taraxacum root, called taraiacin, which makes it so valuable as a 
medical agent. Finally, it oontaina a very small percentage of a peculiar norid 
principle solnble in alcoholic sotntioas. 

Some years ago the attention of pharmacologists was directed to the subject: 
"The proper time for collection of dandelion root." Reviewing the literatniB, I 
Hud many commuuications to tbe Journals from tbe pens of very able men; bat 
these acthorities differ as to the proper season for its collection and preparation 
for medicinal use, and, so far as I aiu able to learn, it is now a somewhat unsettled 
question. Very different Reasons of the year are now recommended as the proper 
time for gathering. Oae authority recommends the beginning of spring, even be- 
fore blooming; another. July. August, and September; another, that it should be 
collected between September and February. It stands to reason that that seaaon 
of the year in which the bitter prinoiple. taraiacin, is most abundant is tbe best 
time for ooUectiiig and drying. It has therefore occurred to me that I might bring 
forward this sabjeot anew, and at different seasons of the year make such analyses 
of the root as will show the proportion and total sroonnt of the various principles 
contained in the plant, making special note of the most important principle, tarai> 

As I have just begun a series of analyses of the same roots collected in May and 
September, neither of these being tally completed, I shall be able to report only a 
tew resnlts in eonneotion with the subject. I may add, also, that as the eiaot 




Moidtnre in freab root, dried at 45° C 81.34 per cent. 73,00 per oeot. 

Low in drjing, Bt 100° C 13.45 " 11. 7B " 

Bitractetl bj pressnrB 67,01) " very Bin a II " 

PercentftgB of solid in juice 1.472 " 

Redocible BDgar in juioe e36 " .02053 " 

a I hope to be able to verify these fignres, and at the same time 
make a fnlier report of aU the pcinoipal ooQatitoentg of the n 
of the year. 



Even an apptoiimntely correct map of the ontoropa ot the Niobrara 
in KaQTiriii cannot be given nntil the; have been system at ioally earveyed. The o< 
lying tertiary in everyvbere nnooufurmable, and ia foand at varying levela, even 
within short diaiauces. It is very evident that the main vnlleys of the region had 
bern eroded before the deposition of the tertiary rooks, and, althoogh the asndatonee 
have been since almoHt wholly eroded in the vBlleys, yet they temaio in iaoiated patches 
over a large part of the Niobrara region. 

The most northern eipoenres of the rock» are said to be on the Sappa, bat I have 
eeea them only as (ar north as the Prairie Dog. where they ooeor at various plaoes 
in the immediate river valley from Norton to the State line. On the North Fork of 
the Solomon the Niobrara rBBohea nearly to Lenora, though the western outcrops 
are insignificant. On the Sooth Fork it appears as far vest as the extreme westerD 
line uf Qrabam coaiity. Ou the Saline it reaohes only a little way into Trego eonnty. 
By far the greatest amonnt of exposure is found in the valley of the Smoky Hill, 
where denuded areas are found quite to the western line of the State. South of the 
Smoky Hill the eipoaures are very few. 

At another time I ahall give more folly the history of the explorations of these 
regions; at present a brief sketch will suffice. Almost the earliest coUectiona of fos- 
eiln from this region were made by army surgeons stationed at Fort Hays or Fort 
Wallaoe, especially Doctors Jaueway and Sternberg. 

The next explorer to make any acientifie «iBmination of the beds was, t think, 
Professor Madge; but the first collections of moment were made by Professor Marsh, 
with a party of Yale students, who spent several weeks In the vicinity of Wallace, 
under an eacort of United Btatea soldiers, in 1870. 

In 1S71, Professor Cope made some valuable collections in the aame region, an 
account of which is given in his Cretaceous Vertebrata. A.gBin, in 1672, Professor 
Marsh with a party spent several weeks, undar hardships similar to those of his first 
expedition, on the upper Smoky Hill. In this and the foUowiug season. Professor 
Mudge made oolleotiuns in the northern part of the State, among which was the first 
specimen of a bird showing teeth, which specimen has never been equaled since. 
All these ooUeotions, however, were trivial in amount and value to the eiteosive col- 
lections made during the following four or five years, by parties of which Professor 
Mudge, H. A. Brona, G. W. Ooild. Oeoige Cooper, Charles Sternberg and the writer 



Id mo is recent jenn, aside from some ieolated speoi mens that have found their wajr 
into coUeotioDH, many iaterestiDg npeolmens have been colleoted bj Profeasor Snow. 
the late Jadge E. P. West, Dr. George Baar, Charles SterDberg, E. C, Case, and my- 
self. To none of these colleotora, ho'weTer, is so mach credit doe aa to the lale 
Profeaaar Mndge, my teacher and friend. While another, well-known anthorhas r«- 
ooonted the hnrdBbipn and dangers to whiob he was snbjeot ander the guardianship 
of United Statea soldiers, Professor Madge explored the regions wholly nnproteeted, 
where danger from maraoding Indians was often immioent. To Madge is also dne 
the Qrat. and, nntil now, almost oar only published knowledge of the extent and 
physioal oharaotem of the regiona explored. Mnch of the informatioa gathered by 
him ia, from the neoessitiea of the ease, incomplete and fragmentary, and in Borne 
oases erroneous. There were aosroely any railroadx then in the region, and eiploia- 
tion« required long and painful travels by wagon and on foot, oftentimes BOOte« of 
miles from the nearest human settlement. Daring nearly all the time that Profeasor 
Mndge was in these regions, 1 was a member of his parties, and have since apeat 
some 10 montha in simitar eipluratioas. 1 may. therefore, be permitted to offer the 
following in oontinaatioa or correction of what he has pnblished: 

The thickness of the NiobrarB rooks has been hitherto nnderetntimated. At El- 
kader, In the valley of the Smoky Hill , in Logan connty, repeated observations with 
a good barometer gave 2M feet between the bottom of the valley and the higheit 
Niobrara rooks underlying the tertiary aandatone. Wells in the vicinity had pene- 
trated at least 40 feet farther without passing throQgh the bine ohalk, making a total 
of 330 feet as the observed thickness nt this place. From stratigraphical reasons, 



which will be nnderstood 
added to this, giving as a 
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D that at least another lOO fast may be 
IS the total thickneas at this ptaoe. 
n abaolately ourreot measnrement of 
r lines of etratiSoation over extended 
ir the effects of weathering is all that 
s relied apon. Further, there are no eitended are«B of denodation where a 
trae knowledge of the dip can be aacertained, and, in addition, there are Domeroiu 
local dlatarbances which interfere with obaervationa on a large aoale. 

I am satisfied that the dip toward the north or northeast is mach greater tbu) 
has been snspeated, save, perhaps, by St. John. The rucks thin oct with remarkable 
rapidity soath of the Smoky Hill, and are. I believe, wholly Dttrepresented soath of 
the Arkansas river. While the rockB in aunthweatern Trego coonty are not less than 
200 feet thick, in Rash coanty, 30 miles to the southeast, the tertiary of the table- 
lands lies immediately npon the Bentun. The very oharacteriatic. heavy, stratified 
chalk, or soft, white limestone, at the base of this formation, aboot 8(1 feet in thick- 
ness, extends across the State, from naar Mankato, in Jewell oonoty, on ihe north, to 
north of Coolidge, in Hamilton or Greeley coanty, on the west. Its character sad 
thickness, wherever seen, are so anmistakable that it is at once recognized. In the 
vicinity of Hays City, in Ellis coanty, its elevation is lees than 1,900 feet; at the 
western line of the State, more than 3,400 feet — an increase in ITS milea ot oTar 
1,500 feet. 

About 60 milea east of north of the westernmost oatorops the uppermost rocks 
ot the cretaceous appear at an elevation of 3.100 feet. Bnt these upper cretaoeous 
rocks at MoAllaster are at least 400 feet above the lowest, making a dip, if I am not 
mistaken, of fiOO or 70") feet in the 50 miles. Before this remarkable dip had be- 
come evident to me by the discovery of the basal Ftrata in Hamilton coanty, I had 
been very maoh nt a loss to account for the marked northern inclination of the 
BtratiSed, or Fort Hays beds, as I will call them, in Sena and Trego coauties. This 
marked northeastward inclination of the strata has already been spoken ot by 
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8t. John, in his report for 1885, where be ehows that the eipoanre of the ohaiaotet- 
iatio leaf-benring Dsbota «and?toDes io the eEtreme sonthveat ia at Isaal 1|I00 feet 
higher than at Lamed, in Pawnee conut;, or 1.700 feet higher than in Saline oount;; 
observatiuns quite in aooord vith m; own. 

Id Lane ooaiity, eoath of Dighton. on the head watere of the Walnut, I deter- 
mined the Niobrara cretaoeons. In all probability there ia a small ontorop of the 
same on the head waCeiB of Pawnee Fork. B,ud possibly also north of Coolidge. 
Prufesaor Ha; tells me that there is a Hmnll oatcrop od the White Woman, in Oree- 
ley oountj. I believe that these are the southernmost ontorops of the formation in 
the State. The Benton probably occurs fnrtbest sooth in the longitnde of Meade 
oonnty, where St. John and Haj have determined rooks of a more reoent age than 
Ihv Dakota. 

There ia a very interesting problem in this conneotion. In Frofesaor St. John's 
report, he says (page 146) the Niobrara rooks of the southwest "oonsist of unly a 
few feet thiekness, of light, creamy, bnff ohalky limestones, in rather even layers, 
from A few inches to a foot thick, and in places charged with Inoceramos problem- 
atians, another large, thin-shelled, nndetermiu&d speoies, and remains of bony Qshea. 
snob aa charauterize the Niobrara formation ia the region to the north and north- 
east, . , . Similar exposores ooouc on north-side tribnt a ties of Crooked creek, 
in the sonthweat part of Ford county. The limestone at the latter looalltiea has 
also been qnarried to a limited extent, and it affords the same apeoiea of foasila. 
These ooonrrenoes are identioal with those on Sawlog creek, north of fort Dodge, 
and in the valley of Pawnee Fork, in Hodgeman oonnty. . . . The heavy lime- 
stone deposit that forms the apper horizon of the Benton, of the Smoky Hill, is ap- 
parently wanting in this so nth west region." 

Six milea sonth of Ruah Centre, I fonnd a aimilar depoait, lass than GO feet in 
tbiokness, lying upon undoubted Benton cucke, and cuvered bf the tertiary of the 
summit of the divide. At the time of my visit, I had no doubts of its Niobrara char- 
acter, and later Niobrara as well. It showed the same ohalky shales, numeroas 
Bpeoimens of small shells, and fragments qf weathered Sah bones. I was exceed- 
ingly snrpriaed a few days later to disoover the massive, chalky limestone less than 
SO milea north, on Timber oreek. Farther, this limestone audonbtedly oceara on 
the Walnut: Mndge says that it ooours on the Fawnee, and I fonnd it north of Cool- 
idge. In other words, it runs nninterruptediy t hrongh the State, and. without doubt, 
Bt. John's outcrop, as weji as that of Rnsh oonnty, are earlier. We hare mnoh to 
learn of the Benton In Kansas, and, I believe, many interesting resalts to obtain. 

The divisiooal line between the Benton and Niobrara I take at the top of the 
atratified beds already mentioned, following Mndge. Bnt I am not at all certain 
that it should not be placed below this, or eveu below the subjacent dark-blue shale. 
Its chief distinction Is its flimer texture, its comparative barrenness in fosaila. and 
its well-marked tines of stratification. Its invertebrates are much more like thoae 
of the Niobrara than those of the more yellow limestone below. These fossils, how- 
ever, are much more broken op and much less namerons. Immediately overlying 
thia, and conformable with it, is fonnd the true chalk of the Niobrara. In mioro- 
Bcupic structure, the chalk, whether from the highest or the lowest of the ontorops, 
seems tolerably nniform, and closely resembles the Engliab obalk. The great mass 
of the matBrial is made Dp of cooooliths, but nith a considerable quantity of both 
rhabdulitha and foraminifera. In its gross chnracters, however, there is not a little 
diSerenoe between the upper and lower beds. Id the lower portions, the ohalk. where 
exposed, is white or gray, never deeply yellow, and the shales are of a lighter bine. 
In the upper portion, the chalk is more yeUow. and often abows decidedly buff or 
reddiah tints. It ia also here smoother and softer to the touch. There is, also, a very 
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Kaxbas Academy of soibnok. 



markeij differeoce bei«»eii the upper and the tower beds, in the teUtiTe amonot and 
in IhB kinds of (obbU remain*. In the very lowest, the eiposnrea are eioeedingly 
batrea In vertsbrltte fosails. A day''e «earoh wiii not reveal a half doxea speoiineiia 
of anj kiud. In one dajr last fear, the three members of m; party tooud OTCt SO 
aaatintiB. flveorsii pteiodaet; U. eerernl tartles, and tishee innameiBble. in the upper 
beja. On the other hnnd, the inn-rtebrntes are here esptQiullj Dametona, strewing 
the SDrfaoe in heaps; leri^e and perfect Haptosonphas, Radiates, eto., can be obtained 
lilerHily by the wagiiu lund. wliile, for tbe must of them, one wonid search the upper 
bods In vain. I hare never kuowu aay reptilian remains to be foond withiii UK) 
feet of the bnne. though, in all prnhnbility. some xpeoiea do ooout here. &a we go 
apward, the vartebratea beoome more abnndaot. and the ia vertebrates, save the 
ostrea and tbe large, thin- shelled, foar-foot inooeramid. and psrhape some others. 
became markedly leas nameroDS. Among the vertebraten. two of tbe three genera of 
the mosasaDrs ooonr thronghoDt, bat th« third, Clidafltes. I have never known to bo 
foand sare in the upper part. The pleHioaancH are tare everywhere, bat relatively 
more abandftnt in the lower strata. Of the pterodaotyla, the larger species are rela- 
tively more abandent below, thongh absolatel; more nnmeroan above. Finally, tbe 
tattles are eiceedingly rare in the lower parts, bnt ate very commonly met with in 
the nppermost strata. With two possible eiceptions, the birds have never been 
fonnd below the yellow chalk. This all seems to show that the water gTadaally be- 
oame more shallow, and the shore lines less remote, as the formation grew yonnger. 

The hoiiEon of the yellow chalk oftn be readily traced, from near Monnmpnt 
Rooks on the soath. northeastward to tbe Saline, north of Wa Eeeney, and thence to 
the Sunth Fork of the Solomon, near Uill City. It occurs on tbe North Fork of the 
Solomon, ensl of Lenora. bat how mooh further east I cannot say. Some small oat- 
orops. apparently of the same, I have observed on the Prairie Dog. near Norton. 

It will be seen from the foregoing that I admit of nostratigraphieal distinction be- 
tween i>hnlk and bias shale. Thbdifferenoe between these is wholly chemical, and haa 
nothing to do with the geological position. I may add that the rare crixoid, tJinta- 
orinas. which was originally described from Encsaa specimens, seems to be confined 
to one horizon, near the middle of the beds. A large and magnificent slab or plate 
of these interesting fossils, covering fnlly 30 sqaare feet, was obtained by oar party 
the past year from the Smoky Hill, near Elkader, and now is one of the tteasnrd' of 
tbe State University moseam. 

Borne yeara ago. Professor Modge diseovered. near the old town of Sheridan, a 
large maa* of baonlite. On referring specimeus of them to the veteran paleontol- 
ogist, the late Professor Meek, the speoi«i was determined as Bacnlitea anceps. with 
tbe following remarks, as published by Professor Mudge: " One fact in regard ti> 
yont specimens, however, is very ODrioos to me. All the other forms like this that 
1 hate ever seen from any part of the far AVeet come from Kos. 4 or a. while all of 
the species yet known from these upper rocks are distinct from anything fotwd in 
Nua. 3 or 3, Can it be poasible that you might have fonnd this in anontlier ot Xos. 4 
or ST It has the shell sabsianoe well preserved, like (he fossils of these npper beds, 
while Iboae in the lower beds are nsnallj oasts.'' Undge, however, tbonghl that ihe 
depoeil was clearly Kiobiara. 

I believe that Meek was right, and that the beds here represented are either uf 
the Fort Pierre groop, or transition bed« to thai gronp. My reasons are as toUnws: 
Nut another apeeimen, so far as I know, of this baonlite or of any other baa ever 
been fonnd tialow Ihb hotiton. Partbermore. in a visit to Ibe locality ihe past year. 
■ earefnl search did not reveal any olbeT invertebrales known from the chalk below 
it. but did diselos* one or two other mollnsks that I have never seat) elsewhere in all 
Ibe year* t have spent in thi» formation. I have not yet had an opportunity to de- 
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termiae the apeoien, but I oouSdeutl; eipeot to And them identicnl with npeoieH fruoi 
thaFort Pierre groQp, if Dot uev. FnrthetmoTe, of the TGitebratee thnt I kuow frotii 
these beda, bII seem different from tho«e of the beds below. One of them I hare re- 
cently dBsoribed aa Clidaftea westii, the mast sbertsnt speoies in the peuos. 

Lilholagieallj'. the outcrops, which are not extensive, nre hU of n deep blue color, 
with namerooa and lar){e aeptaria, in which are foand the large and bcantifal crjS' 
tals 111 barjte. The ontorop ucours at the extreme top of the Niobrnra, on the North 
Fork of Che Smoky Hill and in the vicinity of Fort Wailaoe. The dm true Niobrara 
yellow ohalk was obseryed near the month of the North Fork, at bo elevation neatly 
101) feet belovr the MeAUsater outcrops. 

In this connection, it will be of interest to observe that Hay has found "an ont- 
crop in Norton county of two well-marked strata above the yellow ohalk," congint- 
ing of i^reen sand and green clay shale. (Sixth Bien. Rep. St. Bd. of Agcio.. p. 103.) 
Whether or not tbey belong to an upper oretaoeone hoiizon remains to be ahown. 



NOTES ON THE ELEMENTARY COMPAEATIVE EXTEBSAl ANATOMY 
OF INSECTS. 



A laboratory course in entomology of 30 weeks, 10 hours' work a week, is offered 
in the University as a junior or senior optional. Students electing thia oourae 
have bad a 30 weeks' coarse, 10 weeks of lectarea and 10 weeka of laboratory work 
for 10 hoars a week, in general zoology. The object of the course in entomology is 
to train the atndent in aaaarate work in aoatomioal detail, and to give him a knowl- 
edge of insect snatonjy opon which farther work in the oompacativo anatomy of 
inseets or the detetmioation of speciea may be based, 

A very eioellent laboratory guide for [his course ia that begun by Prof. J. H. Com- 
stook, of Cornell University, and by him called (A Fragment of a) Gnide to Pcao- 
tical Work in Elementary Entomology. This gnide covers, in carefnl detail, the 
external anatomy of the common red*1egged looost (Caloplaivi /cDiur-rubmin De 
Oeer). Ah a ooDtinuation of similar work in external anatomy. I have prepared 
some laboratory notes ( printed as a pamphlet of 13 octavo pages) entitled aa at the 
bead of this paper, and comprising anatomical notes on the following snbjecta: The 
head and thorax of the milkweed butterQy, Danaia archippva Fabr.: the mouth parta 
of the honeybee, ApU mtUifiea Linn.; and th« pleural sclerites of the rummaging 
gronnd beetle, CaUHOma tBratatar Fabr. The nomenclature of aspects and direc- 
tions Qsed ia that adopted by Professor Gornstook (after Professors Wilder and 
Gage, CorneUI in his "QnidB." 

In the "Notes" issue is taken with Bargeaa's statement (see his Contribntiona to 
the Anatomy of the Milkweed Butterfly, Danau arehippia Fabr.) that the olypens 
of archippya "pasaes directly into the epioranium without any suture or tine of de- 
marcation." A sntare extending between the antennary fossai separating clypena 
from epioranium is plainly to be made oat. The pataglie of the thorax of arcMppt'i 
are foond to be outgrowths of the meso-thoraoic paraptera. The meta-thoraoio 
parsptera are also described. The pecnliar shape of the epioranlam, acaommodnt- 
ing itaelf to the overlarge oompoond eyes, ia deaoribed, and the oooipnt, gnla and 
labium are described, all of which are points untreated by Burgess. 



The "Notes" Bre not illnstrated, the Btudent. ae vith the "Guide." naking the 
required drawiogg BoJelf from the speeimeu in hsod. The Insects obosen are eom- 
moQ forms, eiuiljr DbtBinable anjrwhece in the Dnited States. 



INSECT SOTES. 



It is hoped to present annnBllj a few notes on Katisaa iDsects, pajing speoial at- 
tention to those of economic importanoe. As no onch notes vere presented last 
year, certain obsenations made In 180 1 are incladed in the notee of this jear. 
WbiAi-Stsiw Wosm (hoaoma IHfici RUej). 

A considerable amoant qf injnrj to Kansas wheat accredited to the Hessian Bj 
is renll; done by Ihe wheat-straw i»dtoi. In 1>^91| this insect was reported from 
abont oce-foorth of the oooatiM of the State, being espsoially ptevalent in oeatral 
and western Kansas. Adalts isene in Uarch and April from last j-ear'e wheat straws, 
either in etnbble or Tolauteer or staak, and oviposit on the yonng wintet wheat. 
The adults uf this brood emerge in the latter part of Ma; and early part of iaa«. 
The eggs are laid in the now maturing wheat, and the larre pnpate in the stabble 
or in the staek before winter. The larTie osnaily lie jost above the second node be- 
low the head. In a bnnch of straws from Bosaell oonntjr. over T5 per cent, were In- 
fested. In these straws, 40 per oent. of the pnpie were fonnd above the first node 
below the head. 60 per cent, above the second node, and 10 per cent, elsewhere. Thay 
lie in smaU, gnawed-out cells, and Ibe beads are almost invariably directed ap, i. e., 
toward the bend end u( the straw, eupslmui allj/ni proves an effeotive natDral 
oheok to this peat, the parasitism being noticed in all examinations made. As bat 
nboat 5 per oent. of the straw worm flies have wings, the pest does not spread rap- 
idly, and local efforts in fighting it, by barning old stacks and atobble oontHining 
pDpS!, in tbe winter or early spring, are very effeotive. A balletin was issued by Uu 
department of entomology of the University, in Febmary. this year, calling atten- 
tion to tbe presence of this pest id the State, and recommending tbe bnriting of old 
straw stacks and stubble. 

A Naw BiBio (Biblo Irittit D. ».) 

A Bibionid fly appeared in large nnmbers in many Eaneaji wheat fields daring 
the last week of April, this year. It was reported from seven western oonnties. vix„ 
Oeary. Halino, Lincoln, Ellsworth, Pratt. Rice, and Smith. Farmers in these oonntiea 
wnrH alarmed by the presence of swarms of these flies, though in no case was any 
special damage apparent in Infested fields. Tbe larvs of the Hiss were found in 
large nnmbers in the soil of a Pratt oonnty fleld on February 10. Some larvn were 
fonnd also in hotbeds in which Tsrions flowers were growing. Adults were first re- 
ported on April 17, and from then constantly nntil the end of the first week in Uay. 
A correspondent in Lincoln coonty noted that pupation began abont April 30, the 
adnlt flies appearing by April 37. 

The flies were very abnndant wherever present, bat no iDjary to the wheat ooold 
be positively traced to them. The fields most badly infested gave no signs of on- 
Dsnal Injory. Tbe larvie of tbe Bibianid family are known to feed on the roots ol 
varioos plants. The flies disappeared suddenly and simultaneously. With the Bibtoa, 
aevernl Anthomyid species appeared in lesser numbers. Sciara sp. (I) was sent in 
from aeveral fields with the Bibioa, 



e nndssoribed, and hBB 
le the HpeoieB trialit. 



On examination, Dr. 8. W. Williaton Snde this Bibio 
kindl; fnmiabed the toUoiring description, proposing t< 

Female. — Blaeb, shining, lege rod; spines of front tibiie verj nneqnal in aiie; 
winge dilatelj aabfosoona, the costal margin brovnUh; pUa black. Len^h 00 mm. 

Male, — ^LegB darker, moatl; blaokish. 

fVmaff.^ Black, shining, the venter and the coiie, bbts the front pair in part, of 
the same color. File black, aomewbat whitish on the abdomen. Le^s red or j'el- 




rrowly browimh. Ibe ■ 



lowUb'Md. tb« kiMM, tip o[ tibi» and tip of i 
the front tlbin rer; oneqaal in iice, tliose of the hii 
«nb(DMOilii, llgtitcr posteriorly, the oostiil margin c 
HtlffmA brown. 

ifale. — Pile longer. Legs deep red, in i&rge part blackish. 

The apecits is nearest allied to B. obscvnu Loew and i 
Wied., but may ba at ono« dlatiuguisbAd b; the black pQe. 

The UfTv of the BOHtmtda differ troui the moat of dipt«roDs lame in karisg 
well-developed mandibles and palpi, in place of the more oonunoo timple book*. 
Tha InrTM of this speoiea is ahunt three-fonrths of an inch long; general ooloi ditt}- 
whltisb; narfaoe uf body finelj' pDDotoste; head dark brown: each segment with a 
■ingle tranavorne line of six pointed projections on dorinm. and two transreree cows 
of sii projeolluns, begiontng on pleura near the spiroole and extending acTC«a the 
These projeoting points assist in locomotion. There are no feet. Spir- 
re present on the third to eleTenth segments, oonnting Ihe head as first 
segment. There are no spiraoles on the twelfth segment. On the dor^nm of the 
thirteenth (last) segment on either side there is a conspicaons dark eye-spot IsptT- 
■otear). In the plate herewith these anatomioal details are shown. 

Wamum Oo«» Root Wobu [Diabrotica longicornia Bay). 

The attacks of this pest in Kaneaa oornBefde are too often not recognized, the 
TNolte o( the iasevt's work, i.e., the Bt-onting and falling over of cornalalks, baing 
aeoradtted to drowning or to dronth, of to Inek of nonrishment in the soil- Tha 
adnlt Insect Is a small, blnish'green beetle, whloh feeds largely on corn pollen. The 
" worm," or Inrra, dues the real damage by harrowing into the tendeF growing roots 
of (he corn, and, by deattoying the rooto, starving the corn plants. In badly- infested 
Balds a strong wind will topple over many of these rootless plants. 

This peet has been reported from muny localities in Kansas during 1891 and 1893. 
Mr. H. J. Hunter, a atadent of entomology at the UoiierBity, has compiled aome in- 
teresting notes regarding the oooarrenoe of this inaeot this sammer in the neighbor- 
hood of his home, Qreeley, Kas. A. Qeld of 30 acres, which has been in corn for ail 
years couseontlvely, U damaged in spots all over. Aboat 10 acres will not make 
more than one-third of a orop. Another Held of H aorea, whioli has been in oorn 
(or Qie oonseentive years, ia damaged one-third. Twenty acres of another 30-<u>ra 
field show the presence of the Insect, about S per cent, of the stalks being aOeet«d. 
A balf-doxen or more other Belds in this neighborhood are infeeted. all ol whiob 
have been in corn for several conaeoative yeara. 

The remedy for this corn peat is easy and anre. As the Insect larvns so far aa 
known, can Itvo on nothing but corn roots, a simple rotation of crops will atatTS 
them ont In any given field. 

Him Ft-t ( Piophila eaiei Linn.) 

In Aognst, IHUl, complaint was made by one of the lartje packing hoosea of Kan- 
■■a Olty, Mo., that a "skipper" was doing mooh damage to amoked meats. Speoi- 
mana of larvn and adalts. soon after received from the packing oompanj. showed 
the peat to be the well-known obeeee-s kipper By; Ita ococrrenoe In packing honsea 
having been several timaa before reoordsd. The amount of injoty reported by the 
Kansas Oity packing house was sarprisingly large, though only smoked meats were 
attaoksd. Bhipiueula of baoons and hams were often returned by consi^ees ba- 
oansoof the "sklppery" oondition of the meats. As much as $1,600 worth of spoiled 
meats were rMamad within one weak. 

In Fabnary, 189), I reeelved a larg* namber of larvn, and kept them in bieadiog 
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Jars. The breeding-oage notes show that the egg state is about fonr days, the lacvm 
state aboDt tva weeks, and the papal state one week. The ttdnlt fliei) lived in the 
breeding Jbts finm aii Aa.ja to two neeks after inaaanoe From the pupariie. Lacve 
kept with ham and bacon did not take at all kindl; to aheese, to which they were 
remoTedi althoagh the d; ia nndonbtedly identical with the cheese-skipper Hy. 

The hama in the paoking hoasee are smoked in a long shaFt; adjoining the shaft 
are large rooms, into which the ainoked haraa are removed, and there inaloaed in the 
cloth sacks. In these smoky rooms, and in the amoke-QJIed shaft itself, the adult 
flies Rwarm and lay their eggs on the hams. The saoka are pnt on the egg-infested 
hams, and the meat shipped. In the meanwhile the larvio hatch, and the consumer 
removes the aaok onl; to find a "skippery " ham. The problem is to prevent ovi- 
position on the hama in (be smoke shaft and in the bagging rooms. Measures rec- 
ommended by Doctor Williston are now being tried, with what degree of saooess 
cannot yet be told. 

Tbb Febuenttno Fhuit Fi.iEa (OrosopAi2a speoies). 

Among some grapes of a small black variety, received from Mr. O.C. Brackett. seo- 
tetary State Hortionltnral Society, several had broken skins, and the eiposed jnioe 
was fermenting. In these fermenting grapes were to be found small dipterous larvte, 
tootiees, and withoot other month paita than the hooks. They were aboat three* 
sixteenths of an inch in length when fnll-grown. Some of the infested grapes were 
Isolated on October 1, and on the mornint; of the 4'tb the adnlt flies were obtained. 
They proved to be DrosophUa avipvlaphila Loew, oalled by Doctor Williston the fer- 
menting frnit fly, by Lintner the piakled-fruit fly, and by Comslook the vine-loving 
pomaoe fiy. Abont 25 apeoles of North A-meiioan Drasophilra have been described, 
mostly by the late Doctor Loew and Mr. Walker of the British maseam. They are 
&11 "fermenting" fmit Qiee. being attracted by any decomposing fmits. Doctor 
V''WUliston has seen them in olonds aboat benps of oider refuse. Doctor Liotner notes 
\ the oaonrreooe of the epeoiea ampelophila in decaying peaches, and probably in 
I sweet Jam and soar plokles. 

The flies are amali, bat brightly colored. The specimens bred from the Brackett 
grapes, species ampdophila, have bright red eyee, generally pale yellow bodies, with 
the last abdominal segment of the female and the last two of the male smoky blaok 
above. The wings are clear, being entic-ely nnspotted. The flies are aboat one- 
tenth of an inch long. 

The flies lay their eggs on or in the fermenting fruit, and the larvie or maggots 
hatch in three or foar days. The larvm feed on the fermenting froit about four days, 
and then ohange to the pupal state, which lasts abont fonr days longer. The adult 
flies thus iasae in about 13 days after the eggs are laid, and in their tarn begin lay- 
ing eggs in a couple of days after issuance. This fertility explains the Isrge nnm- 
becs of the flies. 

The fermenting fruit flies ehontd not be mistaken tor the true apple-worm flies 
{Tmpeta pojiumella, Walsh), the larvoj of which attack sound fmit, causing It to de- 
cay. The fermenting (rait flies attack only already unsound fruit. The adult dy of 
the apple worm is white and blsok, and ita winga ace distinctly banded. The apple, 
worm fly is also larger than the fermenting fruit fly, being about one-fourth of an 
Inch in length. 

Professor Comstock recommends iunlosing the grape olastera in paper bags when 
the fermenting fruit flies are found in vineyards, as in Mr. Braokett's case. "L few 
pin holes should be made in the bottom of the bag, to allow the water to run ont, 
which otherwise, in case of a storm, would collect and either rot the grapes or burst 
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MAXIMUM BESDISG MOMENTS FOR MOVING LOADS IN A 
DRAW BEAM. 



This papac ia part of an tnv estimation which the writer has been making of 
"Maiimnm bending moments in 8traotQTe« carrying moving loads." Other papen 
bf the writer on thie general Bobjeot may be found in toL 6, Malhematical Me^tenfftr, 
and voL 1, Kanaia Univeriily Quarterlj/. 

The bending moment at any aesumed point or eeotion of a Btmctnre Tarie« as 
the toad pasaea over the straotnre. For some position of the load the moment at 
thia point is greater than that for anj other portion of the load, bnC the bending 
moment at some other point ot the stiactnre may be greater than at the aBsuned 
point: henoe, to find the greatest bending moment wbi^h can ever be prodnoed in 
a given strnolure by a given load, we mnat find the position of the load whan it pro- 
duces thiii maiimnm moment,* and the point or eeetion of the stmotnre where the 



k 



Two kiodH of moving loads are ooneidered — 
distributed load. 

C*BK I — A COMCBHTBATED MOVTITO LOID. 

Fig. 1 shows a draw beam stutaining Its 
load, P; the end spans are of eqnal length. 



rated load and a nniformly 
weight and a oonoenttatod moving 



i 



^[ Ti I 1 iJl' i 1 I 1 l i 1 II 111 ' 

I- ^ f -Ei--^ .<■: 

I F,^ ! Iff' U- 

I>et P = the ooQoentrated load. 

1} — the weight of the beam per linear foot. 

IE ^: qt ^ the weight of the beam. 

R, and R^ =tbe abatment ceaotions. 

X =^ the distance from left end of beam to load, F. 

> ^ the distance from left end of beam to ieotioo conaidered. 

M,, M., M, =: the moment in tha 1st, 2d and 3d spans reapeottvely. when P 

M,, M,, M, = the moment in tha lat. 3d and Sd epsna respectively, when P 

is in the 2d span. 
M,,M,.M, =^the moment in the lat, 2d and Sd spans respectively, when 

r is in the 3d span. 



(M)m 



= the 



Considering the whole beam as a free body, and taking moments abont A, we have — 

R,i,-f-B,(J, + Ij) — Pa — — = o 

From 5(vertioBl loroea) =o we have — 



....{1) 
....(3) 



» Haranfter in Ihta pi 
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From (1) and (2) we Bud — 

R, =^+ P and K, = V— '. 

2^ J, 'a I, 

Making b seotioQ at an; dietanoe c from k, i being leaa than I and greater than 
0, and eonaidecing the part on the left aa a free bodf, we have — 

"'.=57 + ■■(>—) (a) 

DitteTealiatiog M, with reapeot to i, and pntting the first derivntive eqnal to 
■ero to find the position of the maximum moment, we haTs — 

:^=,. + p=« (4) 

p 

Solving (4) we have « = — — . 

1 

Since z is measmed from the left end of the beam, negative valaes of it do not 

•atlaff the oondltioDs of thia problem, nad this value most he rejeoted. From (3) 

>e that, ainoe the tecma oootaining 2 are nil poaitive, and the term oootaitting o: 

' 1b negative, M, will be greatest when j; ia least and z has Its greatest valae, which 

' ue, for this firat span, 3; = o and t^J,. Snbatitoting these ralnefl in (3), we have — 

(M;)mai. = 5-i + Pl, (6) 

For any section of the beam between B and C, i.e., z>I] and <f, 4-I,, we have — 
M; = 3'^ + P(i-i)-R,(a-l,) (6) 

dMj I a, + l, — it) 

-^ = .. + P-B.-„ + P-.;-p ''+,- ' -. (,) 

I {(,— It) 

From (7) weflnd«=- + P^-' ' (8) 

Examining (G) and the valaa of Rj, we find that R, ia least, and conaeqaently M, 
fa greatest, whea x ia least, or zero. Sabstitnting this value of x and the ourreapond- 
ing value o( ■ found from (8) we have — 

(l!;)m.x. = ,^(^— 1,) + ^ (S) 

m', = «^ + P(.-i)-B,(.-I,)-B,(>-'i-'.> 

_,'- + p._(„ + p)(.-I,)+^_pi, (10) 

Equation (10| being independent of x, the moment in the 3d span is not infln- 
euced b; the load, P, in the let span. 

Considering the part on the right of a section in the 8d span as a free bodf, w» 

, . .! — »,' 
M, = 7 ( ' ) , which is a maiimnm for I — 2 = £, ; hence, 

(M;)maT. = g'J (U| 

When a baa an; value greater than 1 and less than I, -(- 1,, that ia, when P is in 
the 3d span, we have — 

Ml = 9 J (18) 

M jia a maiimDm for i = i,; hence, (U',')max. ^= g~ (18) 



EqQStioii ( 11) bas a poailive and a negatife lena oantaiiiitig a; the latter being 
gresler than the former, Mj will be ^^ceataBt nben x is least, that ia, has the value 1,. 
dil'l I {l, — x) 
— * = qH.P_R, = q{z--)-p'-*- -'=0 lis) 



Sabstitntiiig for x ita Talne j^ in (16). w 
ea at a; and e in (14), we hare — 



-, and BnbHtitntiDg tbeee v&l- 



Eende, (M,)iuai.=^ 



(17) 

of the middle span 



From the symmeti; of the beam and loading about tbi 
it is evident that — 

(M',')mai. = (Mi)mai., (M',")mai.= (M',)m«i., 

aad(M',"jma»- = (M',)'nB» (18) 

Comparing the maiimum momente in (6), (9), (11), (13), (IG), (17), and (18). « 
see that (M,)mBi. ia largeet; that is, the greatest bending moment whioh oaa evi 
oooor in anj part of this beam for any poailion of the moving load, P, ia at tl 
sapporte, and is given b; equation (6). 

ClBB II— A UNirOBMLI ZhsrtttBDTXD MOTtBO hOkD. 



Let the notation be as in i 
load, and x the portion of the 
end of the beam. 

Taking momenta aboat the left end of the beam, we have 



, eioept that u = the inteneit; of the moving 
covered with the load, meaaared from the left 



R.I. 



R,(t, + (,)-, 
£(vertiaal foioea) = 



Solving (19) and (SO), we have— 
- 1^(31 + ™ 

Proceeding as in oaae I, we have for the 

M', = q^ + »a:(.-ix). 

<im', 



..(19) 

..(20) 



«hen the loading extends ap to 
(M) 
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The inotement in (33) tnocenaeiiBSziiioreBBes, aiidugreBteet wheni=^I,. Heuoe, 
(M;)max. = (g-l-«.)'^ (28) 

M; = gj + »a<«-i'')-R,{«-l>) (M) 

dM', 1. 1-10 to(» — I.It 

dai ^ i,' ^ " '-3 31,-1 ^ ' 

ElBmining (36), ve see that the termB not aontBiniag v and the coeffloleut of x 
ate poBitive; henoe, the increment of the moment deoreaBBB aa is inoTeaaea, and ia 
greatest when x is least, or aeTO. 

dM'. I, Ql,+wx' 

-^=qz + ^cx-(\ + p[ql-^«,x)-\-^-^^ (36) 

SabatiiDting for x its value, o, in (26), we have z = -, and these valnes o( x and 
<ln(3*)girB- ^ 

(M;)mai. = «^ (37) 

M. ^o < which is a mBiimnm for I — a = I,, 

Henoe, (M',)mftx. = g- '. (28) 

For the load oovering the lat apan and part of the 3d, we have — 

M',' = (7-|-ir)Y.and(M';)mai.= (9 + tc)^ (39) 

M';=5^-|-w(a-ia!)-B.(»-l,) (30) 

Eqnation (30) has the same form aa (34), bnt x in (80) may vary From J, to 
I, -|- Jj, while X in (34) can onl; Tory fiom o to (,. 

EiamiDlng (3fi), which ehowa how the isoremeut of M, vaciea with reapeot to (c, 
■we Bee thai, if I, + a' be aobBtitated foe a, and (j + *' for or, it rednoea to the (o«n 

^ — tcx' (1 — —). Tbie increment being negative, the moment deoteaaea aa m 

Inoreaaes, and will be greateet when x = l^. 

Babatltating this Taloe of -c in (36) and solving for z, we have — 

j^i . ^ Hence 
3 "*" 3ql,' 

q , flfs' VI , toil > ,1, wli , 

[(i + ^Xa'+t^')- ^ 3^^ ' ] (8») 

M'; = 3^^^*ana(M;)mai. = 72 (83) 

When the loading oovera two spans and part of the 3d — 

Mr = (J + '')p«na (»'.")»>■«■ = (J + ")J (»S) 

M's" = h+i«)j-E, (»-!,) 
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f..,.-,.,[^ 



From (35) ve Bee tbat the inorement of M, is negative, bs .z vaiiej from t, -j- 1^ 
t; tienoe. M] is greateBt for x:^l, -\- 1^, 
dY.''' 

M. + ;-;)[.i + .«, + ^)]-'-^^^^^^|^" («) 

The vnlue of z in (36), and the cocrespotidinK value of x sabBtilaled in (31), irUl 
'We the vaine of (M',')inBz. 

M';' = (, + «,)(~)'ana{M;")mai. = (9 + "}'^' (87) 



THE KXTBACTIVE YIELD OF VAEI0L8 IMPOHTAXT YEUETABLE 
ILEDICINAl SUBSTASCES. 



□ot of extractive yielded b; a fibroDs drag, irbile it dues cot afford a 
its value. farniaheB a data by whiob the working phannaoist and phyai- 
oiau may jndge of the quality of the materiul in baud. It also gives a meana by 
which Bach adulterationa aa ioBalable woody fiber may be detected. There have not 
been to my knowledge any celiable tables made out of tbiB kind, and at The sa){f{ea- 
tion of a few medical colleagnes, 1 have prepared the following table, which is lbs 
resnlt of my own examinatioa of the Btandard drags of the market. 

Table ahowing the percentage of extractive, dried at tOO° C, contained in pTom- 
t medicinal vegetable sabetanceB of the market. 
(The solvents employed being those of the United States Pharmacopii^ia. I 



Aconite 14.16 

Apooynnm cannabinnm I4.i0 

Belladonna leaves 22.70 

Burdock root 24.00 

Bnchn leaves 2B.30 

Belladonna r 

Colohionm root '. 19.45 

Cannabis indiaa IS.OO 

Coca ieavea 24.70 

Coniam 28,60 

Digitalis leaves 34.10 

Oelsemlnnm root 11.60 

Hydrastis 2^20 

HyoBCyamna leaves m.fiO 



Hydrangia 9.06 

Ipecac toot ia.4S 

Convallada 88UK> 

Uezerenm ll.BO 

Nni vomica 18.TO 

PodophyUom 13.80 

Poke rout ..1T.12 

Pleurisy coot 36 JO 

Stcamoninm seed 14.10 

Veratrnm 18.00 

Vibnrnnm opalna 15.30 

Verba santa 3t.9S 

Jnborandi ...38.68 



AN INTERESTING FOOD HABIT OF THE PLESIOSADBS. 



In Iho report on the geologj of Kansna in the Frst Biennial Report ot the Stst* 
Board of Agricultare, page G2, b; Profeeeor Mad^^e, occurs (be following i "In the 
Plesiosaari ve foand anotlior interesting fentare showing an aid to digestion, similar 
to many living reptiles and some birds. This consisted of well-worn silioooos peb- 
bles, from oue-fonrth to one-half an inch in diameter. 'The; were the moie cnriona, 
as we never fooud snab pebbles in the chalk or shales of the Niabcarn." As a mem- 
ber of Profe«soT Madge'a party, t have a verj distinct reooUeotion of the different 
speoimena wbiob afforded Ibeae pebbles. The Qrst, found by myself, had, ecattered 
among the ribs, a qnart or more of the stones. The others gave a less number. bnC 
they were (oond imbedded in the matrii anrroucding the ribs. H my memory ia 
oorieot, all ot the specimens belonged to the genas Polycotyliia, and were of medinm 
size. The condasion that the pebbles had tiuen in the stoniaob of the reptiles «a» 
irresistible, and was all the more interesting from the fact, an stated by Mndge, that 
such stones were entirely foreign, otherwise, to the ohalk- 

A little over a year ago, the University museum received from Mr. . of 

Eilawottb, Kab., a large pleaiosanr vertebra and. with it, a roonded pebble, with the 
request for information oonoerning both- At the first opputtauity, I visited Ells. 

worth, and, in company with Mr.- , examined the locality whence they had 

been obtained, the bones were foand in a poor state of preservation, From the 
effects of frost, bnt, by oarefutly digging over tbe loosened shale and soil in which 
they were contained, WB sacceeded in securing about 13E of the pebbles, together 
with a number of eharact eristic bonea. Some of the pebblea were attached by tbe 
original soft limestone matrix to the riba Had thoracic vertebrie, so that that there 
conld not be a shadow of doubt of the contemporaneity of deposition. So remark- 
able bad those strange pebbles appeared to tbose persons vho had visited the local- 
ity, that many hud been carried off as keepsnkea, and were called "gizzard atones." 
It was estimated that, flrst and last, but little less than a peek of them had been 

The saurian Ja one of the largest of the order, measuring, when alive, probably 
not less than 50 feet. Its specific, or even generic, determination ia difficult HI pres- 
ent, owing to onr lack of knowledge of the allied forms. I believe, however, thai 
it will prove to be a Trinaeromiruin. Tbe pebbles are, all of them, extremely hard* 
consisting almost wholly of silica. They vary in weight from less than I gram to 
170 grams, and in their greatest diameters fram aboat one-fourth of an inch to over 
three inches. In color they are all oonspicno'us, either white, blaok, or pink, and all 
show a great amount of abrasion. Tbe smaller ones have been worn into more or 
leas perfect ellipsoids, and all are qolte smooth. Tbe larger ones have rounded 
HOgtes. indicating a leas amonnt of abrasion. 

The pebbles andonbtedly formed a part of the oontenta of the atomach of the 
•aarian, and bad as certainly been gathered up by the animal from the distant 
beaches of the Beaton sea. Professor Madge states that many reptiles have this 
habit of swallowing stones; bnt in this, I thiuk, he was in error. Certainly no other 
reptiles of the Kansas cretaceous have ever presented any evidence whatever of a 
similar habit, and, I think, among living reptiles few, except the crocodiles, are 
known to do so. The reptilian stomach never presents the strong, mascular struc- 
ture of the gallinaceous birds, which thus use hard sabstances as an aid to digestion. 

At first sight, it will seem remarkable that so monstrous an animal could have 




Blimentarf oaoal aoUd objaots so small aa ace eome of these pebbles, 
that th« orD<iodilea have a peoDliarly BmHll pjlorio oriDoe, vhollr 
preTentiDg the paasage of solid bodies, and all snoh, when taken into the stoma 
whether bones or stonet, mnet neoessarilj' be digested, or worn down to an eitremetj 
small size, before paHciug tnto the intestinal canal. In this respect the pebbles ehow 
oonolnsively a simllaT dispasition of the parts in the plasioaaars. The food of the 
ptesiosaiiTS most neoessarii; have been, from the oomparativel; small slia of the 
month Bud the absence of an; special means to aid in duglntition, the emalleT anl- 
maU that abonnded in or npon the water, and thie fact maj' perhaps aoooont for the 
need of a more active digestion. Certainly nothing short of b small stone qnarrj 
wonld have given material aid to the digestive focoea of the mosaaaars. 

Not the least interesting fact ooan«oted with these pebbles ia the indication they 
present of a color sense on the part of the reptiles, or, at least, that they seleoted 
the most oonspionons ones. It has been suggested that the stonee might have n 
oeived their shape from the action of the water, and that they, henoe, need not hare 
been long in the animal's sbomaob. This, however, is highly improbable: there is 
too mnoh nnlformity of shape among the smaller ones to have been oansed bj the 
■otlon of water. Fnrthermore, it woald have been hardly possible for the animal 
to have picked np snch small stones as many of them are. and it is very evident that 
the stones were not aocidentall; swallowed. It is very probable that the pebble* 
nearly the size of one's fist. 

tecesting is the light that 19 thrown npon the geography of the Benton 
sea at the time of the animal's eiiateaoe. The red qnarbzite is apparently identical 
with that from Bioni City, and it Li Professor Hnworth's opinion that they all oame 
from Ibis region, or the region of the Blaok Hills. This is interesting both as indi- 
eating the shore lines at that time and the roving propensities of the animals. 



originally n 



THE DESCEST OF FACIAL EXPEESSIOS. 



It is not a very flattering refleetlon. perhaps, that the major part of oor boasted 
human nacore is animal in ita origin, development, and leading oharaoteristlos. Wo 
talk loftily of ont elevation and superiority, and boast of the vonderfnl things oar 
spieojea has done, and of oar wonderful intelleotnal accompli sbments ; and they afe 
wonderfal. bat by a measure we do not like to apply — i. s.. by comparison with the 
greater line of animal ancestry which lies so close at our backs, rather than with the 
briefer human lines since onr emergence from Ibe animal stage. It is becanee we 
are so nearly animal yet that our advancement ia, in many respects, so wonderfnl. 
We admit that oor physical organization is entirely animal, and that our moral na- 
ture is largely animal yet in its instincts ; (or it has not thrown oS the thraldom It 
yet endures, of the long neons of savagery and animalism from which we have but 
lately emerged. Indeed, the brief hiatorio period has done but tittle to release oa 
from the itavage inflnences of our prahistoric ancestry. By special elfort, perhnpa, 
nnder the powerful inSnence of religioas or other emotions, some few minds have 
been emancipated from this slavery completely, and others agnin but in part. Some 
of these become the pilots of their race in their straggle toward a higher and better 
lite. These are the saviors of mankind, which are lifting the race upward into a 
higher moral atmosphere. But the task is Hercatean, for the legacy of piimitira 
morals is continnally dragging it backward into the mire. But Intelleetnally we are. 
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of Gunrae. fat in advaiiM of our aniniBl sod saTsge anoeetoni, and are vaatlj re- 
moved iTom them, so that, mentally at leant, oivilized man beatB bnt little resem- 
blanoe to his toirl; anoeetr;, and is qaite auotber creaCare. 

These liigb mental qnalitiea are, boweveT, resideut in a body that is distinotlj 
Animal, although in its hitibest development th» mind has had great inflaenoe in r«- 
floiag and beantiffing the place of its teBid»nae. Eapeoiall; baa It refined and 
beanlified the fans, as the speoial seat of the ontvard eiprsBaion of the mind and 

As the verioDH parts of the face have, b; the progress of gradaal evolation of 
mind and bed; together, become the seat of epeoial eipression, we viah to notioe 
some of the vailetiee presented b; the features of the hnman fane and their variuoa 
elpreasioDB. and trace some of them baoh to their animal origin. This will, we 
Inut, aid in the eiplaoation. in a degree, of tLe extensive variation found in the 
faoea and featnree of men, and of the endless differences that eiist between faoea, 
their tonus and eipressluns, as between raoas of men and between indlvidnals of 
the same race. We wish at the oatset, however, to declare that this inveetigntion Is 
withont an; wish oi even latent desire to detract from the dignit; of oar common 
hamauitf! bnt that the atndy is pursued only in a bumble philosophio and ecientiQo 
spirit. It is mainly with an earnest desire to contribute something toward the 
finding of a solentiflo basis for the etndy of pbfsiognomy and eipiession, of whioh 
ft at pceeent stands so maoh in need, (hat such sn effort ia made. 

We therefore submit oar first postnlats, that all human faces are but oomposltea, 
more or less complete, of inherited character istios that have been aoenmnlating dur- 
ing the slow lapse of the ages. All the aaimal and human elements of the indtvid- 
nal are but the legacies of his anoestry. Faces vary so infinitely; bnt when we 
consider that pare races are now unknown, and that intermixture has been tbe role 
since long before the dawn of history, we cannot wonder at the faoial variation 
that eiisla everywhere. All nations are more or less mixed, and so faces are more 
or lees mixed, being composed of many racial elements. Variations and incongru- 
ity of fentares are mainly due to uneqoal development, indaoed by the oonfliot of 
different radal tendencies, and the omnipresent power of atavism, oausing tbe re- 
appearance ot loDg^abseot peoaliarities of featDre. This oonQiot brings abont r«- 
tardation in some features and aoeeleration m others, jast as in various organs and 
parts of the body, which develop under the iofluence of the foroes directing the 
evolution of the species. Some features remain more or less embryonic or infantile, 
end others bear a decided resemblance to primary animal types, especially with the 
qnadmmanoos and anthropoid forms. Others -again are aoooterated and maoh de- 
veloped in man, and other featores are muoh reduced, as compared with the lower 
primates. The quadcnmann famish many suggestiona as to the origin of tbe human 
teatares^Buggestions which, if followed ap carefully, will furnish clues to man; 
intricate problems of hntnan physiognomy. We wUI therefore try to trace soma of 
tbe human facial features and expressions back to earlier soaroes than even the pure 
raeee of mankind — back to their shadowy beginnings, their animal origin. To do 
this we will need to make comparisons with the oou tempore neons cjoadrumana and 
embryonic facial forms, whioh show the features in their immaturity, and thereby 
■tody the embryology of expression and its desoent. 

Prof. E. D. Oope has bronght thia out to some extent in his chapter on "The 
Developmental Significance ot Human Physloj^nomy." He says: "Many persona 
possess at least one quadramanous or embryonic oharaoter, and the possession ot 
quadramanons charaoter istios by man approximates his form to that class, so fat 
as the evidence goes. He may retain features whioh have been obliterated in other 
form; in tho process of evolution. Then again, persons whose leatares possess any 



infaiitilG oharaoteristioa are more embrfonio in those respects tbau a[« others, uid 
those who lack them have left them behind on the ws; to mataritj. We hare bet« 
two seta ot obaraoteis in which m«n mfty difCei from eaab other. In one M>t the 
oharaoters Bie those of monkeys, in the other the; are those of infante, and •urn* 
pecaliaritias are oharBOteristio of both seta. Characters of the faoe of monker-likt 
Bigniflcanoe are naDallj the opposite to thoae included in the embryonic, bat in both 
tbe facial reg'ion of the skull is larger as compared with the oerebra). Mao stops 
short in the deTelupment of the face, and is bo far embryouio. The iDdo-Eoropeaa 
ia the highest in those thinga which add to beanty, according to his own ideal. In- 
creased size of the oerebram and retnrdation of the face ia a main characteristie. 
Quadramanona indioatioDi! are found in the lower classes of the most developed rac 
The statna of a race is maioty determined by the percentage of its individnaU w 
do, and do not, present the features in qaestion. Some embryonic characters loay 
also appear in inditidaals of any race." 

Few [aces have featurea that hartnoaize. and most face^ have one oi more fealaret 
that ace immatnre and inoomplole, and that are reallf either qaadromanoas or ein- 
bryooic. A. Face in which all the featores are mntared and weli developed and har- 
monioos u beautiful because of the proportions and completeness. The ordjaarj 
faoe is generally degraded and nnattcaotive becanae one or more of its fealures 
incomplete and inharmoniooa. But to analjEe the face properly, its different part* 
and featnrea mast be stadied separately, so we will begin with the superior por- 
tion of the face, and take first the forehead. Professor Cope saya (op. ciM: "The 
facial region of the skall ia larger iu the iinadrumann. compared with the cerebral," 
the latter receding so that "the forehead is not fall and prominent and is general!; 
retreating." The low forehead is, regardless of its bearing on mental power, a quail' 
rnmanons oharaut eristic, and the opposite, the high, fall forehead, is the adranoedi 
the human form. Sloping forehead is not necessarily a sign of mantfd wesbnesa, 
but only of the reappearance of a qnadrnmanous feature, and when it H accom- 
panied by a brown, transversely wrinkled skin and low -growing hair, the re^ embiance 
is altogether too auggeatice to be pleasant. Still, retreating foreheads may be seen 
in some most distingnished men, and are no criterion of brain power. 

From an embryoLogical point of view, we notice in the fietus and infant "that 
the cerebral part of the skull greatly predominatea oter the facial " (Copei. In th» 
human infant, as in the yonng ape. the forehead ia more fall and roondad than ii 
the mature form. In the embryo the forehead is disproportionately balging and 
oierhangs tbe faoe, so that a mature forehead that is too full la, in a sense, KB 
embryonic form — I. e., the proper growth of the faoe to the typo of normal pro- 
portions baa not been accomplished and the forehead retains its embryonic pre- 
dominance. Perhaps, however, it is the survival of a qaadrnmanous form, as 
little squirrel monkey of South Amerioa has a disproportionately fall forehead — 
fuller than man himself. The embryonic faliness in all the primatea may therefors i 
be but the aiirvivai of a long-lost lower form, and be itself a reappearance. 

Regarding the eyebrows. Professor Cope says {op. cit.): -'The supereiliaty ridges 
are more folly developed in the monkeys, so that in man they are embryonic. M&n 
stops short of completeness in the development of the lower faee. and is so far ei 
bryunic. . . . The orbits of the eyes are smaller, eicept in a few species, and tho 
superciliary ridgea grow more from infancy to maturity than in mnn." In man tha 
brow ia much reduced, and is thus embryonic. In the great anthropoids the 4aper- 
oiliary ridgea are greatly extended, and in a few of the lower races of man are quite 
prominent, but in the higher races of man are reduced. They are thas rudimentary 
in man, but in occasional oases there is considerable development of the brow, so 
that it shelves outward like the anthropoids, which is a reappearance. The tern- 



pora) ridges, as well as the sagittal ridga, are much developed in some of the an- 
thropuids, aa the gorilla, (or the more eitengive a-ttaohment of the temporal maaolet 
for gitmi; greater power to the jaw. These ridgee give a depressed appearanoe to 
the forehend, and a savage look. There is no rejippearance of tbeae ridges in man, 
nnlee* it nhonld be Id an occaslona] example of the Mongoloid, Malaj, or Amerioan 
ladian ^kutls. bat it ia very rare, and is perhaps onl; an anomal;. 

"Id iafimc; (Professor Cope, op. cil.) the saperoiliar; ridgea are not developed, 
and remain redaoed throngh life," and their conditiou in the adalt of manklDd is 
therefore embry onio ; the low ejebrow ia merely an andeveloped featoce. 

The rya are larger proportionatelj in the infant than in the ndntt, and are more 
prominent, the sorronnding parts being andeveloped. With growth the ejeball 
recede«, owing (o the bony sooket developing aboat It. Aa compared with the qaad- 
ramana. the eyes differ bot little as to external appearaooe end form. There may 
be a difference aa to prominenoe or depression, bnt thia is scarcely perceptible as 
between man and the monkeys and apea. Individaals vary greatly in al! tribes and 
Bpeciee. There ia a great difference, however, as to the intelleotDal fire that lights 
the eje^the indefinite something that refleots tbe sonl behind it. In this, as in tiis 
whole intelleotaal being, man is removed from the lower forma of life by a apaoa 
whose vnstnenB oannot be estimated. 

The nose, ProfoMor Cope bbjb {op. Ht), " is without bridge in the qnadrnmana, 
and with short and Qat oartilages. . . . The oharaater of the prominent nose 
in the Indo.Earopean man, with its elevated bridge, ia a sort of aooeleratlon, since 
it is a aaper-additioo to the qnadrnmanons type from both Btandpolnts of qnad- 
nimana and embryology, and ia chiefly due, no doubt, to the greater development 
of the front of the cerebral part of the skall or ethmoid bone, which, developing 
later, carries the nasal bones forward with it. , . . In the negro the noae Is 
flat, without a bridge, whiab is a qandramanoits character, and is a retardation of 
growth. ... In the Bushman the flat naaa! bones are oofMsifled with tbe 
adjacent bonw. as in the apeo. ... In the Mongols the nose is fiat, with a 
bridge. . . . Many people, eepeoially those of the Slavonic races, have mote 
or less embryonic noses," Many races have tba flat nose, with low bridge, or the 
bridge may be totally abnent. Many individnals of the higher races have flat noses, 
bot the bridge is, if norma), always present. 

In the infant "the uofie is withont bridge and the oartilages are flat and short — 
qoite qnadramanoDa, in faot." Bet the noae growa and develops more than any 
other feature of the face in the progress toward maturity. A well -developed — a 
''strong"— nose Is a strong leatnre. and strengthens the face, gives character and 
force, but a email nose ia a weak featnre and makes a face appear weak. Many 
adnlt noses ate small and ondeveloped, are really "baby noses," and detract much 
from the beauty, harmony and impreaHiveneea of the face. A noble face with a small, 
insigniScant noae oaiiDot be imagined. It is the imperial featnre, and dictates the 
character of the face. A smalt nose is embryonioi and boa stopped short in its 
course of development at an immatnre stage. It does cot really mean weakneas in 
character, however, bet only that the face has inherited a past form and did not 
reach the full attainment of ite typa, and the reanlt ia inharmony and mediocrity. 
The omnipresent mediocrity of the sea of faces around us is dnelargely to the prev. 



Then again, many noses of to-day are distinctly qaadnmanoas in some of the 
characteristics which they retain. The anthropoid nose is flat of bridge and ornehed 
upward HgaiuBt the taoe, flattened and "stub nosed" in fact. This form is seen in 
many "atub" Doses — "refrmuM," if you please^where the nose is distinctly np- 
tcrned and rstracled, ss often ooenr in Celtic, Negroid and Blav races, and some' 
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times In othora. In the n^to the wings are apr«sd and enl&r^ed also, ba in lh« 
moDkeys. Agsin, the American moiikeys have noaeH with wide bases, with the no»- 
tiiU se( well upon the side; henoe their name. Pfufyrr hi n«, wide naaed. The oU- 
vorld monkefB have the nodtriJ openings set close together beneath, and a 
Catyrrhine, or aarrow nosed- Nov, it is not nnnaual, especiall; among negro 
and other low raem, to see an apptoaob to tbia wide-nosed form — n wide piUu be- 
tween the nostrils, and the latter opunin^ set more or leas on the side of the ouf^ 
A slight approach to this is seen in tht; manj individnals of the European raoe«> 
and odannioDsUf an instance that is qnite pronounced. Tliis is an inhe 
ioteresting aDrvival of a very tow furm, a form which eren the old-woild monkejt 
have passed o*er. 

Tbeee sDniTale, or rather nTersions, are interesting aa showing that this im- 
portant feature, when not tf picnll^ developed in man. is on); immatar^. 
interesting organ also, in that its normal development in man is saperior to that of 
other animals, and is doe to accelerated growth. A fine, strong hnman nose is am 
acquirement of onr apeoiee since ita emergenoe from animalism. 

B; eicessive and abnormal development the nose often simnlates the proboaoji 
of other animals, hot the resemblance is merely accidental. Vet the physiognomist* 
have made mnch of these reeemblnnoes as indicating the oharaoter of the indt- 
vidnal — that it resembled the animal thas simulated. Thia is, of corner, abanrd; 
but the idea was quite popular in certain circles in former days. It was part of tha 
old physiognomy. 

Regarding the oAeefci — the malar bones, the zygoma, etc. — Profeeaor Cope sajra 
(op. eit.): "The cheeks are more prominent in the qnadtnmana. ... In tha 
negroid and Mongolian races the malar bones are qaite prominent. ' 
quadramanons aeoelerated charltcter- The malar bones are redaeed in the Indn- 
Earopesn raoBH, which is a retardation, and is an embifonio condition." Most low 
races have prominent cheek bones, and this pecoliarily is nanaliy an 
ment of a low physical and mental stage. In the higher races the cheek bones at* 
much reduced, so that the oooasioaal reappearance of the high malnr promin«niM 
among them detracts at onoe from the elevation of a face. Indeed, high obeek 
bones make a low face, and are a dislinctlj qoadrumanons inheritance. So wt 
this feature prominent and oonapionoas in most low races, and reduced and ii 
splonouB in the higher races — at least in the Indo-European races, which loe ar 
posed to call the highest of mankind. 

The reduction of the cheek bonos in the higher races is not merely an acoidental 
embryonio condition, such as occars ns a freak in the no n development of rhe n 
for instance, so far as the individaal iaaoneerned; (or "in the infant the malar bones 
are not prominent," and their retardation is a later human characteristic and tholv 
acceleration a quadrumanons characteristic. 'There is a peooliarity of the oheekaf 
however, that is often retained to maturity that is embryonic and a distinctly is- 
fontile feature, and that is the enlargement of the buccinator, the "sucking'' miisol_& 
The strong development of thia muscle in the infant, for physiologisal pnrpoeea, 
gives the cheeks of the infant their excessive fullness, which, when the food habita 
change, beoome reduced by disuse (and inheritance) and the cheek falls iu. making 
the face thinner. The retention to maturity of eieesaively full cheeks, of the fleshj 
part, is an embryonic featcce, and gives to the face an inFantile look. Yet a moder- 
ate fullness is much to be desired, as plump cheeks ate the inseparable adjanots of 
symmetry and beauty of the face. 

Regarding thejaict, moulA. and lipi. Professor Cope says (tip. oil.); "The Jaws ii 
aiviiixed man are ao mnch retarded in development as to be qoite embryonic ai 
compared with those of the moukaj and some of the lower races of man. Maoj of 
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the Utter are quite prognathooB, and thecebj approach the qnadrnnifiQOQa type; 
but civilized jaws atop abort of tbe fall development of the aathropoid Eurm. Thnt 
ia, in the monkejB the Java are more prominent than in man, and as thi^ reaalts 
from a fuller ooaree of growth from the iufunt, it is evideut that in the»e respects 
the apes are more fuUf developed than man. The redaced jaws are oharaoterUtio 
of retardation. In the negro and Mongolian we notice that there ia a pradominance 
of the qnadrnmanons featarea (prognathoDs jnwa) which are retarded in the Indo- 
Eatopean; and that the embcjronia oharHotere which predominate in the Jaat [orthog- 
natboua jaws) are more accelerated in the others. In the negro the edges of the 
jaws are prominentia quadmmanona oharacteriatio; in the higher races the alve- 
olar borders are reduced. . ■ . The edges ol the jaws are more prominent in the 
qnadramana. ... In the monhej the jaws grow more from Infancy to matuiit; 
than in man." PrognathlBm is a qnadrnmanoaB oharaoter, and its opposite, ortbog- 
nalhiam, a hnman ohaiaoter. The teeth project in most low raoee, and are more 
vertical in most civilized raoea, and this adds to the character of the jaws, whether 
progaatbous or orlbognatbous. Theae characters are ver; constant as racial fea- 
tarei. there being bat infreqaent individual deviation from the racia! type, and per- 
haps only in the higher racea, in the oases of congenital idiots, who sometimes have 
prognathous jaws, owing largely to the nondevelopment at the brain ease. Darwin 
nays ("Desoent o( Man"), quoting Vogt: " Microoepbalons idiots have a smaller 
brain, less complex convolations, the frontal sinus is largely developed, the jaws are 
prognathous to an effrayaiit degree; bo that these idiots aomewhat resemble the lower 
types of mankind." Indeed, prognathism and a small brain case, or orthognathism 
and a large brain and prominent forehead, bear a constant relation to each other. 
In the higher races, with greater mental power, tbe brain is larger^at least the fore 
brain — and causes the brain case lo grow forward and overshadow tbe jaws, which 
are correspondingly and aynohronously reduced. And, nice verta. prognathous jaws 
project forward of the brain case, which ia reduced and smaller. Thus it is that 
email, orthognatbons, vertical jaws and large brain go together, and large, progna 
thouB jaws and small brain together, as more or less constant racial character istica. 
"In the infant the alveolar borders are Oct prominent. . . . The faoes of 
Bome people are partly embryonic," in having a short face and light tower jaw. 
Such faces are still more embryonic when the forehead and eyee are prominent. 
" Retardation of this kind is most frequently seen in children, and more frequently 
in women than in men." An undeveloped, retracted lower jaw ia an embryonic form 



In tbe quadrnmann "the month ia small and the lips thin. . . . The strong, 
oonvei npper lip, as frequently aeen among the lower races of Irish, is a modified 
qnadrnmanoas character " (Cope, op.eit.), and Is qnite constant in their descendants. 
The lips are distinctly cleaner and finer cut in the higher European races than in 
tbe lower races of man, and the oral opening is smaller. A large, wide opening to 
the month, with coarse lips, is a low type, and, when assooiated with depressed eor- 
nara, is positively qnadrnmanoos. Those forms are often aeon in low races, and 
BOmetimea reappear in individnala of tbe higher races. The lips are coarse and 
ebapeless in all low raoea, and the finely-carved lip is a distinct mark of superior 
otgaaixation. In the qnadrumana the lips are thin and infolded, abowing but little 
of the mneons membrane. Thus, a mouth that is wide and much depressed at the 
oorners, with thin lips and a long, stilt upper lip, is positively qnadrnmanons. The 
inheritance ia direct. The tbicb lip, that shows much of the mucous membrane 
folded ontward, is embryonic. It ia infantile, and remains as a permanent feature 
in most lower races, and in some individuala of the higher races. It is tbe r« 
of the narsing period, like the developed bnoclnator mnsole. 



"The ohin is FetreatiDg ia the qandrQuiftDa. . and b Tetreatiug eliin in 

man u a marked monke; character" (Cope, op. eH.)\ that is. a abia thfti U retreal- 
ing from tha alveolar border backward, aa a normal condition, and not as a rcwoll 
of the aooidental lack of development of the Iovft jnvi or a lingering embrjonic 
form. The lower jaw is somewhat inconstant, and may be verj small or yery large 
a» oompared with the rest of the face, leading- to mat posit ion and irre^larit; of iha 
teeth, as freqoently obBer^ed by dentists, and the complete alteration of the eiprea- 
aion of the moath. Bnt the chin, as n distinct featnte, is independent of the form of 
the jaw, and oaanrs as a part developed npon and added to it^the part known tu 
the bony symphysis of the lower ja-w. It is n powerfal and eipressiie featnte in 
man, and serves maoh to give character and im press ivenees to the face. A bold- 
strong chin gives strength to a faoe, and a weak, retreating ohin weakens a face as 
mnah as a weak, embryonic nose. 

The ohin is a distinctively hnman featnre. Mirart ( "Man and Apes") says: "A 
striking featnre of the hnman aknll is the prominence of the inferior margin of tha 
lowc^r jaw in front, t. f., the presence of the chin- The featnre is qnite wanting ID 
the gorilla, oiBng, and chimpanzee" — in fact, in nlJ the qnadrnmana, except a slight 
approach to it in the alaroang. This is easily observed by comparisons of the ?kaU« 
of monkeys and man. Even the lower races of man have, as a rnie, retreatixig ehini, 
«apeoiaUy when there is prognathisin present, and, like that, it is n qaadrnmanons 

The descent of the mcvements of ejtprensioii is an interesting part of onr Bnbjeet 
and opens a wide field, the stody of which may enable ng to find the origin and tiaoe 
the descent of many of the expressive movements of the face of man. We notice 
first that many animals express emotions by the motions and movements of parts 
vhioh with man hare become obsolete or were never nsed by his ancestors. Thns, 
the horse expresses his feelings — anger, fear, etoi— most plainly with his ears; the 
expressive organ of the dog is the tail,' the oat expresses her feelings by the arching 
of the back and the movements of the tail and ears, and the standing hairs are ex- 
preesive in both cat and dog. There are other expressive movements that lie onl- 
«ide of the facial featares, bnt with these we will have nothini^ to do at present. The 
eyes are expressive in all animals, and in that they moch resemble man. 

Facial eiprassions, the movemente of the face, were nndonbtedly developed with 
the growth of the mind, as new emotions and mental facnlties were called into ex- 
istence which demanded expreesion. The first expression of the feelings or of the 
ideas was sign langnage, and facial expression remains with man as a mdiment of 
that means of oommanioation, before the origin and development of langosge. for 
sign langnage is nsed even by animals, in expressiTc movements of different parts of 
the body, which are well nnderstood. 

Charles Darwin says ("Expression of the Emotions in Man and Animals") that 
he "attended as closely as possible to the expression of the several pasaione of anl- 
.s affording the safest basis for generaliiations on the canses or origin of the 
It seems probable that the habit of ei- 
thongh DOW rendered innate, had beeii 
Again ho says ("Dosoenl of Man"); "The 
apared with the qcadtnmaua) is manifestly 
displayed by nearly similar movements of 
and aronnd the month. Some few 
the weeping of oert.iin kinds of 
monkeys and in the laughing noise made by others, daring which the corners of the 
month are drawn backward and the lower eyelids wrinkled. The external ears bib 
aniionsly alike. In man the nose is mnch more prominent than in most monkeys; 



press log onr feelings by 

in some manner gradnally acqnired. 

relative position of onr features (as 

the same, and the varions emotions i 

the mneoles and skin, chiefly above the eyebi 

expressions are. indeed, almost the 



Iiat ve maj traee tbe oommencemeiit of an aqniliiie anrvatnie in the noee of tbe 
Hooloeb gibbon, and this in tbe Setmu>pithteita HOtica la oarrlad to a ridionlona ei- 



Or agaiu, Damiu bbjtb ("EipteBBion ol 
ftoiu SD ngon^ of pnio. they vnthe and ati 
the moatb may be olo^el; rompresHed, or 
Icgelher, Mno; nnimaU grind the teeth 
OF being tickled, a decided chookliag 



the Emotione"): "When animals Buffer 
,ei piercing orieB and groans. With man 
the lips retracted and the teeth gronnd 
in pain. When a chimpncxee Ib plensed 
Inngbing sonnd is utteiud. tbe oornerB of 



ickward. and tbe loveT efi>IidB may Le ulightly wrinkled, bnt 
Iba teeth are not eipoeed. Their eyeit sparkle and grow brighter. Voang orangs, 
vhen tickled, likewise grin and make a abaobling aonnd, and an eipresgion like a 
smile pn?»e8 ove/ the face. - . . When given a choice morfel, the oornerB of the 
month are caiaed in a alight smile of satisfnotiom Tbe aame movement eipresses 
plaaeure in meeting a person to nhom the monkey may be attached." Dog? often 
retracl ihe corners of the mouth and raise the lips vhen pleased, or vhen displaying 
affection or delight. "In anger or tear, the lips of the monkeys are sometimes 
drawn up and the month opened and closed to show the teeth," to frighten the 
enemy hy threatening biting. ''Some Bpeoiea. when irritated, part tbe lips and gaze 
vttb a fixed and i-BFage atnre. Then the oreat of long hairs on the brows may be 
drawn liaokward,'' and the brows be raised and lowered rapidly. "Some speoiea of 
monkey^ expose the teeth, others parse the month so as to conceal them, or 
pont the lips forward. Indeed, tbe movementa of the (eBtnrea are really tbe same 
as those from pleasare: . ■ . others grow red in the face when enraged: others 
move the eyebrows rapidly np and down when excited. . . . Yonng orangs and 
ohimpanzpea protmde the lips greatly also when displeased. Yonng orangs often 
kiss each other. . . . The higher apes raise the eyebrows, and the forehead be- 
comes, as with man, traiiHversely" wrinkled. In comparison with man. their fnees 
are less eipreasive, chiefly owing to their not frowning nnder many emotions of tbe 
mind, Frowning, which ia one of the most important of all the eipresBions in man, 
is dne to the corrugating mnscle of the forehead; but though the apes possess this 
muecle, (bey rarely frown, at least cons picnoa sly. . . . The gorilla, when en- 
raged, erects the crests of hair, depresses the lower lip, and otters terriac yells. The 
great power of movement of the scalp of the gorilla and of some other of the (jaad- 
cnmana demands notice in relation to tbe power Btill posaeased by some man, 
Ihiough inheritance by reversion or persistence, of voluntarily moving the scalp. 
. . . .Astonishment is not expressed by wide-open mouth by the monkeys, bb 
with man." 

In snmming up his observations, Mr. Dnrwin says: "That the chief eipreasive 
aetions exhibited by man and the lower aoimals are now innate and inherited — 
that is, have not been learned by tbe individaal — is admitted by every one, So 
little has learning or instruction to do with some of these, that they ate from the 
earliest days and throughout life quite beyond our control. . . . Many of oor 
most important expressions have not been learned; but it is remarkable that some, 
which are certainly innate, require practice in tbe individual before they can be 
performed in a full and perfect manner. . . . Slight movements, such as the 
wrinkling of the forehead in grief, or the scarcely preceptible drawing down of the 
comers of ibe mouth, are the last remnants or rndiments of strongly marked and 
iutelligible movements- They are fall of signifioance to us in regard to expresaiona, 
BO are nil ordinary radiments to the naturalist in the ctaasi£oation and geneajogy of 
organic beings." Then again, many movements of the face in lower forms are btit 
the beginnings, the embryonic origin, of expressions that are highly developed in 
man, as. for instance, tbe action of laughing. Of this movement we can see but the 



beginning, Che eaggestion, in lowec imlmals. Indeed, mAn hdB been deM!rib«d a« I 
"tba unly Hnimal that InogliB," for ba alone gives the miiTemeat foU plJif . So vtllll 
frowning. eiprusioD witli the e;e, and othec fncial eipreseive movemeacs wliich >r«'f 
nndeveloped in lower forms, bat hav« their origin tbere. 

Then HKBin, the higher grades of eipression, those eipressions of the high«r euw 1 
tions nnd intellectaal procie««e£, mndb have arisen after the emergence of idao Iron I 
the aaimnl stage, aa the animala famish aa feo saggasciona of them, or of the prob- T 
able Boarae of their origin, or path of development. Such eipression^ are the hs- J 
man part of the face — that which lifts it beyond and sets it apart from tbe auim&b j| 
below it. Under this head come the finer expressions of the month and face, wbidi I 
acoompan/ that highest iutelleataal aoDompliahment, intelligible speech. Man doas I 
not indiilge in the ooarse moTeoieota of the month, as eioesaive pouting or atruutf I 
TBtraotion of the lips, showing the teeth, etc. (eioept when ander very ctrong [ai<- r 
ing, or aa children, who employ snch «xtreme actions), bat the mouth i» mote a. 
restraint, and expresses the finer grades of feelings and emotioofi vhioh hare e 
into existence since man became a different being, and to which tbe lower a 
are strangers. The soquieition and development of erticnlate speech hds led to 
modifloation of some animal eipieflaionn and the refinement of others, und the o 
tion of still others entirely new. Bat the differentiation of these is impossibU to tb* I 
present state of imperfect data and absence of close observation. The study of a 
parative expression opens ap a Held that is very inviting and wontd be tmitfal otl 
resalts to the carefnl observer. 

Bnt. of the pbiloaophy of eipresBion. Mr. Geo. Romanes aai^s that "in atiimitte u'fl 
In man there ia obviunalj a 'logic of feeUngs' that ia translated into a ' logia of I 
signs.' This logic of signs, in its higher development, has eiolnaive refecenoeto tba I 
representative faculties, and i!> first evoked by those exigencies of life which ren- 
dered necessary the oommnnioation ot ideas. The germ of the sign^umking facoltj I 
occors among animals oa for down as the ant, and is highly developud among tba i 
higher vertebrates. Pointer dogs make signs, terriers 'beg' for food, and the a 
dog, horse and other animals make signs. The animal is capable of converting the I 
logic of feelings into the logic of aigaa for the pnrpose of oommnnicati 
a sign language as much as that of the deaf-mate or savages." From these begia- 
ninga the principle of eommanioation arose, signs and gestnre langnage were derel- I 
oped, and faoial expression, aa an aniiliarj of geatare liuigaage, was evoWed- 

Faoia! expression is. then, in its last analysis, sign langaage. It belongs ti 
realm of "gestnre speech" — eommanioation by gestures of the featarea. As Ur. 
Oarrick Mallery says, in his oonttibutions to the study of sign langauge ( Report 
Boreau of Ethnology, VoL I), "Gestnre speech is divided into corporeal motion ai 
facial expression. ... A plaj of featnree, whether instinctive or volnntftry. i 
centnates and ijDalifies all motions intended to serve aa signs, and strong inatino- ] 
tive facial expresaion ia generally accompanied by action ot the body or some of its J 
members. Bnt, so tar aa distinction can be made, eipreaaions ot the fcaintea km j 
the result of emotional and corporeal gHstnrBa of intellectaal actions. The formet m 
in general and the small number of the latter that are distinctly emotionii ikf I 
nearly identical among men. for physiological oausea which do not alfeot with tb* I 
same similarity the processes of thoDght. Tbe large namber of corporeal gMtnns 
expressing intellectual operations require and admit of more variety and oanten- 
tionality. . . . Sign langnage neossaarily includes and presupposes facial ei- 
pression when the emotions are in qneation. . . . The earliest gestarea wsn 
doubtless instinctive and generally emotional, preceding pictorial, metamorpbia 
uid oonvoittianal gestures, which in turn preceded articulate speech, according to 
tppears that the expreasiona of the fentirres : 
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finotl tu t)ie eciotioiis. ihe mavementH of the hmiclB or arms are ofteu modified or 
HccentuHted bjr associnted facial changsa. Tbeae infnae life into the skeleton sign 
and belong to Che olaes of iunnte eipreasiona. . ■ . EmotioanI eipruBBloli in 
the features of man is to be considered in referenoe to the fact that the epeeiul 
waeex either have their Rest in or in close relation to the faee, and that so large a 
nnmbec of nerves pasj to it ftom the brnio." He desaribes several instnnoes where 
complete oanveraation has been carried on hy fBCtnl expression alone, showing the 
posBibilities of iiiteilectnal as well as of emotional expression of the face- 
Facial expression differs frooi sign language in that the latter, lihe oral speech. 
haa beoome conventional among tribes by wh-om it is extensive!; emplojed ; but the 
former still bears itn primitive graphic and representative relations to thought and 
feeling. It piotares feeling, illnatrBtea thongbt, and la, therefore, the remainB of the 
original, primitive sign laagaage, whioh was piotograpbio. Sign language and its 
BDalage, facial expression, ''are so faithful to nature that they will endo re. while 
vocal speech will undergo many vicissitudes of development and retrogression." 
Being among the enrlieat evolved expressinnal habits, fnoial expression will be 
amoQE the last to change, while oral speech and oor sign Inngnage will beoome oon. 
veotionnliKed, and uudergo many changes, so as to lose all reaembla'nce to idio- 
graphic signs. Facial expression is part of the natural sign language, and consists 
largely of hereditary impulses left over from a primitive stale. So the sigaa given 
by the features, indicative of what is going on within the mind, are direot antl 
simple. Even children — babies — notice the BiprBseioiiB of the fai^, and judge of 
the intentions of persons toward them. The power to read signs is of coarse an 
hereditary instinct, just as the sign language of the face is hereditary. Both oame 
down from an epoch in the evolution of the race when articnlate epeeoh was nnde- 
veloped and even gesture language was unooDventionaliEed. 



^. 



NOTES ON THE COHN-ROOT WORM. 



This corn pest ha? been known in the Stnte for Id years. The following notes, 
Oumprisiag my observBtions of this year on the workings of the pest in a single lo- 
oality, reveiil the very considerabie damage which may be done by the pest. If thu 
oom-giowing region of the State were genernlly so badly infested, the lose would be 

My observations were made in the northeast corner of Anderson eouiity. -The 
pest was Urst noticed in the neighborhood three years ago, ou a farm bordering on 
PtanUin county, Mr. Ouard. Che owner of the farm, stated that the insecta liave 
been increasing eeoh year, so that this year his corn will not average raote than one- 
third of a crop. One-half mile south oF this farm there is a ridge of high prnirie 
land fonr miles long, rnuning (fiat and vest. Ou the west end of this ridge Mr Stid- 
ham owns a rnrnj. Mr. Stidhnm said he had not noticed the pest in his corn trntil 
this year. About the middle of June the corn on 30 acres of his land stopped grow- 
ing aud began to tarn lighter in color. Upon examination, he foand a worm at work 
nt the roots, cutting each of the roots off at about two inches from the stitik. The 
" bite." he snid, in every case seemed to poison the rootlet so that a kind of tubercls 
formed on the end, and no farther growth took place from the rootlet. The worm 
he dosoribod as white, very short and slender when yoaog. but when grown it waa 
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one'hftlf au iuoh long and of jellovUh color. ThU piece of groond tw kwd piun«d 
In oom tor flve J6M» oonsecDtiTely. He thon^ht the worm bad deMiojed two-tkirdB 
of the orop. Mr. Stldhsm did not knon the life bistor; uf the worm. bM 
great Dumber of little green beetles in hie oorn, ounelnded thej were tbe 
the worm. 

A short dJBtBnoe to the east, on Ibe same ridge, Mi. 1. L. GsmU hi 
nttaoked. Thia pieoe, Hcaordiug to hiii estimate, vill not average two Iraakali U> tlM 
dore. A piece of com near by. not badly infested, vUi yield 3S lioabal* p«r ft 
Mr. Uraudin, another reeident of tbe ridge, had 16 Rorea bo badly dam^g^d hj 
post thnt the field, on the 1st of September, looked hs it migiU alxta m lwa>7 I 
■tnrui. Very tew stalks aould be foand stnndiDg firmly in the gro«nd. Mr. ' 
tb ought lie would not obtain one- third of a crop. 

Tbeae are the Torst cases along this ridge, bat every farm aloeg tbe nilg« Im* 
the IliHoct in its soil. Some of tbe farmers said the pe«t destroyed an aer«: citfae«s 
thnt they had notioed it in their corn, but not in great cambers. 

About li miles southwest of this, a SO-aCTe pieoe of com was uatilaily 
This ground is bottom land, has raised oorn five years consecutively, and 
this year p'rodnced ■bout the best oorn in this locality. It will no) yidd tbis jtMl 
two-thirds of a crop. Ooe-haU mile southwest of tliis, Mr. 01end«rf bat 14 aen* of 
corn which has been about half destroyed by the pest. Mr. Olradorf is the m|j 
man in the neighborhood who has had prsTious experience wilb tba iiMaai. Sa 
■tated that nine years ago they destroyed about two-thirds of the trora Mop of Cu- 
ToU cotinty. Missonri. He said they could not serionnly damage eom plaiit«d ia 
grUBnd ffir the first time after soiae other orop: that oom must be plaiil«d troax 
three to five years consecutively before they could work effectively. 

On UK acres of corn near by, the writer hod an opportunity to watch tbe vorkiBg 
ot this insect from the first of August until the first of October. After the eom WM 
"laid by" it grew quite unevenly. Jnsi as tbe tassels sppeered above the top 1««v^ 
ut the stalk, numbers of grass-greeo beetles, about fonr-tenlhs of an ioeb long, hoMd 
«nd prothotai reddish brown, bc^n to enter the tassels. Here they ted ap^n tfas 
pallen. knocking it down into the sheath of leaves around the tassel. Tbe tatam 
eagsed decay srouud the base of the tassel, and, in some osaeK, killed tbe ismmI be- 
fore it had grown to its fall height. Twelve ot tbe beetles were frwioenUy (o«ad la 
one tassel. Stalks containing Ibat number could generally be lifted ou u( Um 
gronnd with the Onger and thnmb. A!! the oom eiamined was drilled eom. mi tint 
It oan be inferred that the insect ascends the stalk on whose roots it hm* fed sban ia 
the larval stale. 

After the pollen has gone, the i&aocle can be found between the husks of the •■r. 
and aUii between the green leaver imd the slalk. They are very active, and ■»■> 
flight iipnn the slightest dialorbanoe. In Sight, they resemble a particte frolB tlw 
tassel, or a small piece of com leaf: so that one might examine a stalk with stTWl 
insfcie vin it nnd, unless they w«t« aectt before talcing wing, might eafpam ttsn 
were no bugs on the stalk. 

From obaervBtioit and reports from farmers, tbe toUowiDg may be said: n»,ts- 
AMI probably pasws tbe wjsler in tbe e^ Uid in the field the previous fafl, bMAM 
out abvat the middle ot May. in the form of a white worm, one-qBartci at ia teifc 
long and as tbi<'k as a pin. In this form it fastens rtselt to a eom rootlet. c«ltfa( H 
off, then oontinuM to eucirrle the stalk until all the n>oilecs are em or maUl M hat 
bcoome full ted. At this tx^gt it is Jthonl one-half inch long, and yellowish WM*. 
No* M beeonee a pupa, and appears at tasseliog time as a gnM»-g 

n beetle, ready to Feed upon Ibe pollen. Thus it is destrBoliva to both 
»nd the lop ol the oom. It works best In gronnd which lus prodveed 
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was in apota wheTS the «□: 
been QBed in this Tioioity. 



IOCS destrnctiTe on high prnirie Inad than luw land. 
IDE. Un tlie bottom fnTiiiE mentioned, the dnmRge 
s cioeptionally loose. No artiUoial remedies have 



ON THE HORSE FLIES OF NEW MEXICO ASD AEIZOXA. 



UoTseflieB Tsrely o 



n the higher Innde oi 



Bas of New Meiico and AriEons, 
I Bome Bwale, spring, oc body of 
wnter. They are met with in THileyH of rivere and streams, and some species ooonr 
very KbnndBtitly io the neighborbood of isolated swules or marshy plaoes filled with 
a growth of tall grass or Tsrious plaaC«. Snch flwalea ocoar at long dlHtAnoen from 
enoh other in tome parts of tlii« region, &e in eBBtern-centrol ArizoDH, and may or 
may not be situated near to n creek or spring. They are nanally &lled with the oar- 
oaaseB of dead cattle, vhioh have been nnfortDnate eaongh to get mired in them, and 
in snoh onses yield a most offenaive odor. 

This distribntion of the horse dies is the reenlt of the nature of the oonntry, wherB 
voter boles and springs are fev and Tar betveen. II is quite possible that most of 
the species breed in these svales, but doabtiess the prime reason for their <: 
near water is because the animaht whoBa blood tbey anct are to be found there 

The fallowing epeoiea have been collected by the writer in this region: 

Chrytapt faleatter O.S, fv 

SUviut quadrivittJJlu* Say. S I 

ApalotaU* eomoita Will, s 

DUtfChlona gullaUilut n. sp. i 

TabnuKa punetifer 0. S. ! i 
- Tnbanaa Untola Fab. ; v 

• Tn/MiBui rivax 0. 8. I 

Below are given notea and desoriptions of the gpeoiea: 

Chrytopa futoatter (laten Saoken.^ Seven i apecimens and one '. from O bar 
rBneb, Zuni river, Arizona. July 27 (Apaohe county). One v from Pescado, N. M,, 
July SI (Valenoin county). One i from Springervilte. Ariz., Jane 2i |Apaebe 
county). Beven 'ii from Seneca ranoh, north of SpriDgersille, Ariz., Jnne 25 
(Apache county). Most of my 2 specimens ate ^ mm. in length; the one : is T mm. 
In the ' the ''aobhyaline elongated epot at the distal end of both basal cells.'' men- 
tioned in Osteu Sacken's description, extends into and occupies the central Ihird of 
the anal cell. There is alao present the subbyaline spot in the middle of the flitb 
poateriur cell, as in tbe 4; and the crescent 'Bhaped space toward the apei of the 
wings, mentioned by Oaten Sacken. also present in the .. The discal cell is faintly 
sabhyaline in ita central portion. With these exceptions, the wing of the '.. is wholly 
blaokish, If we except n minute enbhyaiine apot in the extreme proximal end of the 
flret basal cell. Oaten Sacken does not mention the antennic, which are wholly black 
in the .', but biackisb with the first joint fulvous or reddish in the 9. Williston baa 
noticed the swollen first antennal joint, pecaliar to this species ( Trans, Ens. Aoad. 
Boi., voL X. p, 1K4 ). This species is very annoying to man and bcrses. It waa fonnd 
very abundantly at a elongh near the Senecn ranoh, about a half mile sonth; the 
•loogh grassy, end full of reeds and dead aaCtle. The flies were very bloodthirsty. 
One was found piercing one of the leather girth straps of ray coddle, and another at- 



tempted to pierce laj hsBTf oTeralla. Tbey will dj in one's faoe. and bite almost 
tbe mamaat tbsf bnre alighted. They were also eitremelj nnmeroos Rt • awBla 
aear the G bnc raneh, on the Zanj river- 

Sitniux IJindririUalia Saj.— I ideatiff nnmeraag BpeoUnene from Las Crmca, 
N. M., as this speoiea. Thej' are all females, taken from Jane 10 to September 3. 
H]r fipecimena are from Gt to neatly 9 mm. Bay'a desoFiption giva« neatly { inoh 
{nearlf 10 mm). In some of the epeoimeni the donam of the abdomen is mure ur 
leas tinged with yellowish, bat nearly all have the abdomen uniform silTcry Btnera- 
ont, except the four longitndtDHl eenm al brown Kpots. Snj's description wm 
probably from one or more gpeeiiDBnB ponseasing the yeUowiah titige. This epe« 
it often very troublesome to horses in the Mesilta valley (vicinity of Liu CraeM. 
Dofta Ana connty, S. U.) It dues not eeem to attack man in this lucality. Il ws« 
nut met with during a trip throngh northeastern Ariioua the past summer. 4 ' 
speoimeo. which was taken on flowers near Sabioal. M. M., August 7 ( Sooumt 
oounty), I take to be tbe r of this species. It differs as follows from the ; : Onlj 
two black facial tuberoles, tbe intermediate third one absent; first anteniiBl joint 
pale fnlvDns at base; palpi very small, much ahorter than in i, very pale fnlvo 
thorai with a vary slight folvoas ting:e; abdomen yellowish or orange, more deeply 
jeUow on hind margins of segments, first two aegmenUi more silvery; brown m«tk- 
ings of abdomen a little heavier; pleanu, sternum and venter less silvery pollinooe, 

Apalolrifies comastea WiUiBton.^Oiie : speoimen taken at Mangnitos Bpringv. N. 
U.. ( Socorro county, uear the Arizona line,) June Si, 1 believe belongs to this species. ' 
It agrees perfectly with Williston'a generic description, and differs from the speoiflo 
description only Hs follows: Palpi grayish; tibije brown or blackish. ^Vhile the Srat 
segment HDd the hind margins of Che other segments of the abdomen may be gray- 
ish or brownish gray, and clothed with sparse whitish hairs, the most of the iibdo- 
men is clothed with blaak hairs. The length is aame— 11 mm.; wing, !) mm. 

Diarhlariu gutlatutus n. sp.^Female; Face short, whitish, clothed with pure white 
bnir. without callosities; front quite distinctly convergent anteriorly, yellowish gray 
pollinose showing more thickly above base of Buteoiui!; frontal callosity bia)A.> 
nearly sijnare. prolonged above in the middle and at each side, the lateral prolongs- 
tiona often cut off, sometimes irregular: an ocellar callosity black, not raised into a 
tubercle. Antant)i<> inserted well below middle of head, light brownish, annulated 
portion of third joint black, the third joint at base having no distinct upper angle. 
Palpi large, almost as long as proboscis, yellowish white, with very few black hair*. 
Thorax cinereous, with six longitudinal blackish lines, the outermost one on ei 
side lees distinct than the othera; sternum and pleorce clothed with white hair, t 
domen silvery gray pollinose. sometimes with more or less of a yellowish-red tinge, 
especially on the sides of second to faarth segments; Srat segment with a poetetiar 
transverse sabmarginal narrow brown band, more or leas interrapted in the middle: 
second with an anterior marginal trsnsverse brown band, thickened in middle, bnt 
split from behind so as nearly to be interrupted; segments three to five also show- 
ing on anterior brovn margin, at least in middle; segments two to six with toor 
posterior gubmarginal brown spots, those on dfth and sixth segments nsually not 
<inite so distinct, spots rarely ooalescicg. Wings entirely hyaline, stigma very faintly 
if at all yellowish: all the posterior oells widely open, anterior branch of third v 
wilh qnite a long stump near origin. Legs brownish yellow, front femora slightly 
darker at tip; front tarsi and tips of front tibitr black, tips of other tarsi brownlA; 
front tibiiv slightly enlarged distatly. Length. » to 10 mm.; of wing, S to S n 
Described from seven < specimens, Liss Graces. N. M., June 36 to 29. I have referred 
this to the genus Diachlonis on aoc-oont of the short laco and somewhat swollea 
front tibia', tliongh the face has no catloHities. and the eyes, as revived over wet aa 



do not show tbe verj oblique, nearly vertioa] stripes mentioned by Oaten Snoken 
( Prod. Mos. TabBnidfe, vol. I, p.39<i). but have tbem asaity hoHiontal. The arrange' 
ment of the bands ie as follows: Eyes greeci, vith fom slightly oblique pnrplish- 
bronie bands, the iaweTmust one forming the lower border of the eye, and the 
nppermost one being aome distance from Che upper angle of the eye. 

ToBunHS punc(i/fr Osten Saoken. — This is a large black apeoiee, with a tan-ool- 
oreil Ihorai, which is fonnd more commonly thronghout this region. It Httaoks 
horses nnd cattle. One i. Lax Crnces. N'. M., Jans H; one i. Fort Selden. N. H., Jane 
13 (Dofla Ana ooonty): two W. La Vega de San Job4. N. M,, Angant t (Vaienoia 
oountyl; one -, Chaves, N. M.. Angnst 6(Va1eiioia oooaty); aleo, one !, Grand Canon 
of tbe Colorado river, Arizona,*HRQce trail, abont 4,000 feet below rim of oaflon, 
Jnly 11 tTavapai connty). 

Tahanu* Hneola Fab.— Four vi. Las Crnoee. N. M., May 20 to June 4; and one :, 
Las CcDoes, N. M,, May 28. This species is qaite freiinently (onnd on horeee here. 

Tabanua nivax Osteii Baoken. — ^One i. taken in the Grand Caflou, Hanoe trail, 
about 4,onO or 5,000 feet below rim, Jnly 11 ( yaiapai connty), agrees very well with 
Osten Sackeu'i description of the ' of this epeciea (tbe v is not described). (See 
Prod. Mon. TabanidK, vol. II, p. iHi.) It is only 12 mm. in length, and may bo a 
distinct ipeoles: bnt I do not feel competeat to decide on this point without more 
material. The palpi are whitish rather than reddish, and the basea of the tibiie are 
rather yellowish than reddieh. The frontal callosity is ronnded in oatline above. 
very black, and polished; the face is abort, the antenniu being inserted low; the 
eyea. revived over wet sand, are parplish, with two almost horizontal green bands 
but little below middle of eye, the apper angle of eyes blackish; or, tbe eyes may be 
described as having two green and three pniplish bands, the lowermost purplish 
band forming the lower border of tbe eye, and the uppermost purplish band border- 
ing tbe btnok. upper angle. 



ON A I'ECllLIAR .\CALYPTRATE MUSCID FOUKD NEAR TURKKY 
TASKS, ARIZONA. 



While on a trip by wngon tbe paat samraec to the Grand Cafion of the Colorado 
river, n peculiar dipterous insect was met with in numbers, July 1, in a certain ro- 
■trioted locNlily, a lew miles west of Tnrkey Tanks. Ari2.. on the road to Flagetatf. 
The iaeectA were found somewhere near the ceater of a large open stretch of meadow- 
like country, probably nboat three or four mites from the Tanks, and about 10 miles 
from Flagstaff. They were evidently dying, aa they came in the wagon, alighting 
«a whatever they happened to strike. The loaality is probably about five or aii 
miles east of the base of the San Francisco mountains. They occurred tor some 
distance an we drove along the road, probablj for a mile or so, and not a specimen 
was seen at any other place dniing the whole trip, oompriaing a drive of over l.SOIl 
miles tbroagh sonlhweBtern New Meiioo and northeastern Arizona. The more re- 
markable thing concecning this oocnrcenoe is, that on our return, while traveling 
along the name road, July IT, we found tbe same (ly In numbers Doming in the 
wagon at. ns nearly as I can say, the very same pluoa along the rond. In neither 
«R)<e did I get oot of the wagon to cnptnre specimens, as I was able to take plenty 
of them without thin trouble. 

The Bpepios is very striking in appearanee, being of a narrow, elongate form, 
with rery tc.ng, alim legs, and an elongate, auteriorly-prodnced head. These pecul- 



iaritii^s are chaiooteriBtio ol the genna Mieropeta. to wbiob the 9j beloaffs. Xe it 
appears to be au DDiJeaoribed apeeiee, it is ohatBcteriied below. 

80 Ear Be I can learn, nuthiai; is known of tbe habits of theae fliea. The aoaljrp- 
trate miuaidf whose habits are kuowD bceed in decayiag vegetable matter nail tna- 
naro (some Cordyluridie and Helomt/zidiv ); in decaying fruit* {DrotophiUdaiii ia 
roots of plants (Orlalidtr); in 8(«ms ot plants {Osrinidte. LonchaidiT. and J^ro- 
mytidir); in fFoits and seeds (Tri/pelidnt); under decayiag bark of tteea (Mtaie 
HelfroneurUlir ) ; and the larrie of some tJTe in the water ( Ephydridir ). Some Trj^te- 
tidtt also make galls. The Piophitida ioolade the nmatl cheese 6j, whose maggota 
breed in oheeee. Certain f^euern, as Hflomyia, nryomi/ia. and Supronin:a. br«*d ia 
fnngi : while some Fhj/tomiisidiF are leaf minetf. l.Hat of nIL. some genera of the 
small group Ochlkiphilidie are parasitic in plant lice and soxte i]uiects. It ia qniie 
probable that the present epeoies breeds in the stems of some plant, most likdf ■ 
grass, but this does not eiptain its restricted oocnrrence in snch numbers. Sotib •. 
breeding habit wonld be indicated b; the ovipositor. 

Micropexa turcana n. sp. — I blackieh, ventral portions and sides light fellow^ 
Head greatl)- elongated, the front oonically prodnced anteriorlf. Eje^ blaokiahi 
elliptien!, longitudinal | antero-posterior) diameier greatest. Front jellow. ooall 
area black; s black vitta on each Hide of front on sides of head (oooipnt) t>vhii)d 
ejres; a few small bristles on vertex. Cheelcs and faoe j^ellow, faoe exlremol; ra- 
ceding, almost horizontal, produced into a longitudinal ridge: antennn^ and ariatft 
black. Proboscis short, flesh;, jretlawiah: palpi very email. bLaokieh. ThoiaK 
blackish above, with two narrow yellow vittie, broadened before and coutiDued be- 
hind on to the Bcatellnm. which is otherwise blackish and bears two soinll btiaUea 
on apei; a pleural stripe from neck to base of wing on each side, and fetTlni or 
etemal portion of thorax yellow; portion of pleurre between yellow Mripe a: 
sternnm on each side reddisli brown, more or less silvery pollinose, forming a band 
from near neok to origin of hind legs. Abdomen very narrow and elougoie. bU«k- 
ieh above; inoisnres narrowly and pooterior portion of aiith segment briiadly jel- 
low; venter yellow. Seventh segment prolonged into a nearly cylindrical oiipasitar 
abont two-thirds the length of the abdomen, somewhat larger at base, light brAwn, 
blackish distaUy. Legs very elongate, especially the middle and hind pairs; ooxie 
yellow, femora brownish yellow, tibiie light brownish, their tips and tarsi blaokiatt. 
Wings hyaline, second basal cell united with discal cell; aniiliary and firal longt- 
tudinal veins united except at their ands, where they terminate separately in tllM 
costa: third and funrtti reinsoonvergent; halteres light yellow. ' differs n* (oUawa: 
Seventh abdominal segment represented by the hypopyginm, which ia yellotrtoh 
and bent forward beneath the abdomen. Sixth segment usuatlj more yellowirit. 
Length, both sexes, T to B mm.; of wing, i lo fnlly 41 mm.; ovipositor of t, 2 to 
2^ mm. Described from two female and six male specimens. Turkey Tnnksi &ri>.i 
July I. IH93. 
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, BonEUi.— Kihttiil. £M>ti<Hlu aurJlKhop <(n- IflHcnacAaT'sii; Jahmberlcbt. t 
Ml IWl, IHI pp. 

Slttiinunbeclcblti ilxr Claue Va Mattadmallk imil diD IIuturvl««enMbiitt«n. \i 
ptM»: ISH, SMpp,, llplalea; 1801, 113 pp., Uplntaa. f fbow worba are Id B«1iii 

rtarial: Catalog JIT, BoMnlk. M pp., 1,M1I tltlaa. 



lUetln, Tome Vlngl- JJeiiTietnv, WOO, emlimclaH Pmultrv Piirtle, 
id Deuiltine Pnrlie. CmnptH-Bendns, tsa pp. 



UHO.— Sodtotiute da OtoarashUs.' R^vlitE, Tnmn VI. laSD, BnlMlin 3°. tH f,\>.; Tnuiii III. 
lolelliDs 1°, a=, y, *', Ml) pp.; Toiuii Vin. jwg; Bolcilmi l"^'. MO pp. Caialogo da Eipo- 
<e (laosrapbloi Sul-Amsriciinn, ITS pp. 



^ADMMY OF SCISirCS. 



Tome XX vn. 408 iq>.; XXVIII. 

tnBiDB SBTle.TnniB H, ISBD-'Bl, 
La HATU.-aiwMrf BavnUt d' Elad. 



mro, Aril a Btllrt Splint dc Ca^K: ttCouHrM. WOU. M» pp.; 
.■mile: BullMUi, Aniite lil««-'B>. Wl plh, 1 pliu— s MM, Mipp^ 

3M |i|>.^ in. IMB, ««t |ip. 



hiwi B Lsiemboiirs Oe 18M-'» 
Sedlon dw Sclenw* Kaiuiwlltw i 



™«.ni..iHM)r. * 
XZX,Xo. 



uoM di> I'lonuni RnfiJ ormd-lMi™!— 

XXI. IM pp., 1 clun. 
fnimllc Serle. IBUS cm.. TomH XXXV. kattfm 1M&.SW 
An. ISM. SM pp. 
1III.IUC At Mantau: Revue HorlUnlv— Ji'unul >ta» Tn- 



II, Janrler, I«88. to tSg. September. Il 



Dtfltme AaoE«, No. 1 (iePI|. lUO pp. 
J. a. BaUUtre J: ttU: Catalngur Meruuel ile lAT 
M, W, 31. 28. 39. 10. IS lo n III.,, vaA ibaac MO tul 



rnte 9cTl«.T«aw 

Keuvltuie Ann«e, No.* tUOD. pp. BH-4Ml 

d' OccMon Ancioni et ModBrDn. Sim. A M, 

RHnwnId it CU.: Bullello Maoianl de )m Lltirnlrle PrmD«U». Bpp. aiooUUr.OkliUusiielMotnlt 
30 pp., (00 llUe«. 
SMrratrlr Oi. Otaitnal: Le BIbltopblle Alowlcalll— CBIaloRiio det Utth, Clirww. irM., UD Hb, 

I.* HOITBKU.S.— I,-,d(ud4Ml« <l> la RootnUe—SofUlf lit* ScIoioH Mil>>rellM4« Chnntnlr Inftrlftr*! 

Aniulu de IHM, No. 2T. IM pp. : IMI. K», W. IHU pp. 
TODlADBt— L' Jiudfrnfc •4CJ SMnwai, tiuttiiillanM til Sella Ltll-f dr TohIoom: Mfioolim. Itaasc^L, 

Neurltane SerLe. Tmns 1, 1S8R, 000 pp.i Tame II, I8»0, «U pp.^ III. 1891, (tU pp. 



XLtn Bul<^ 



fllKlon.- KslUchrin. XUI Band, ooioplele. IgM. eilnp[...»pMtW 
IS pluLu; Xl.n~ Band. WVi. Hvru 1 und 3. 3M pp.. 311 plslna. 
-SotanlHtrr Curcln drr /Vvvlu BntwIniAuiv,' Vertuadliuigen. ItitlS cuu; JibrgiinB XXXI, IfM^ 

3M pp.. a plntw; XXXtl.'ISM. SM pp., 3 plutea. 
JEntaiulsiilaolUT VerHn, In Brrll^: Berlliier £ntsuinlc«(KliE ZDlIschrlft.XSXV Band. IMa.»4pp., 
a [dale*; XXXn Bun.l. vm. Ml pp.. 18 plntM, and 1 ponnilti XXXVII Baod. Um. aU fV>i • 

Mn^r * ifoKcr.' Unchi-r Venelebnlm— KatiUog So. M, Bntaulk. 50 pp-, Via tlll«. 
rtlirL. Damm: BlbllntbecaZMIloglt'i. Nu. IT. Mpp,. l.T83IIUea, 
Dim.— ffudirkltlurlHAer rtrefni li/rr preiutlahtK StttfnlaivU, oli'.,- Varhnudlaogrn, SielieaimdVWr- 

ilgatur JnhTKiing. IMNI, Sit pp.. 8 pIiWh; XLVin, ISSl, (M pp.. 3 plaui, 1 gnoUiaiau axp; XUX, 

1S93, Krato Slide. 393 pp.. 4 platH. 




tlA»OVKK.~SalvKitlorUalu 



rarvUmtchafm-^tr rrrrin /tr A-l-lettrlg-Mol'lt 
S platea; IX. 1891-V.t. ill8 pp,. 4 plates, 
hMxraa.—Dtr K.Sairkilti'itearttUK'iuxn'lrr iriviruvVi/lmH Letiiiiir—JfiUfnoN* 
Bulebte nber die Verhandlupgen. Idgu. Bsa pp.j IhbI. TOO pp.i 18*3. Gil pp. 
OrwaU WttgtV Amllquarivm: BntBBlMtieE Kalaldg K<>. U. in pp., TW UUee. 
C r. KHAIrr't AallquaHon; KaUio« No. S14, Boluilk. Mpp,. LTMUUea. 
'!*(•» Jniffd«6urp: ." " " 



TWatlTXr-FJFTH J 



KCiia-n%.— « rirfHUfhtr Pravlntlal Vtreln/ar WlitiiueSaft una Kum 

imu. 178 [ip.. I ciMit! ZmaUgMer, 1W1. lUU pp.. 1 plnW, 
KcBmBEBo.— .VnWrHtKori*** OtMllKhiMft (■ Karat 



Orrisnii^s. — Oj| 



at 'J9, SO, SI, HTid sa. ibm-ih, a 



li Xennur, IWl--*!, tse pp. 



r, IBB-'W, UO liV.. 
□ Hvtt, flb- dls Jahte l8S6--a). 



11.^ r>i'<pi/raii*. iCfttvlMKm 



cesdlag*, Vol. VI (K. S.) contntai BemvkE i 



SsguttB leauiU uid S. 

Plp» liaT» on Reedii on 

SIMM Bud Cl>y< nt trBlsti' 

knr and Dnwn; on DlrMUnu of lea Flnw In Sonh at InHudi on Sods Qrnnlte* und AiHulat 

DjkM ol WIcUowi OD Pallu's Banderouse la Irslaodi on Oeologliwl 1'nc>ontomuiblllt1«i i 

Pbj^lcsl [Invilliina at OmloKlcal liilsrwt— Fcestilent'i Addrea; on BunodM UwlUa, atn.: nn L 

tloo o[ IbF GlMlnc Spark; on Teitnro In UeillBi on Epidlorltai of Inlund: on the Hignei 
HoniBiiI lit Slmli naKmlural SeleiicBand Onlolngj; no LsnwtB for LlgliUHiuie IllamlnBtlnu; i 
OtnullrntOawii on Zoological CkitlectlonB in Torrai Stralti; kud utliar urtlclM. <un pp., Id 111 

StrnlU; A Sv BeadlDg ot tbii Donegal Koekn; ThBrur>-Cbani1«r]' Smdlsii AbnndancB of Lli 
Tortrli ttoio Tn»io; Wbi and Dry Mstliod« In Ohemlful AnuljriH: Varlolilo of Oeryg Owlad] 



IcTrnnaitotlaDs. Vol. IV<8»iiMlr, aiiaact 






I, hr B1 






I, br R. F. SrbarK, t 

.d o( E.1U1I 



I or acaDdlnaTW, by Jamsf W. DaTli, pp. 

reland, 18M. On ibe Eggt and Utnm at Telt- 

tn Laborutorr. pp. i3ft-4TA. platih 17 Id M. 

m [or Iho lolernallonBl PboMgrapblf Surraf 



Ing the total eellpae of Jan- 
d Ulstaiy Uuwom, Dabllo. 
In tbe Spwtni ot Oaaet, by 






e K. siwckiotoD. pp. tm-en. 



nary 38, l»)», by Otto Boi 

la Th» SlURi Dl lr»la 
pp. ai3-»«2. platea H. El. 

11. On Ok Csuie o( D 
0«orge Jr Stoncy, Royal DabtiD Soclaty, [ 

11. A ReTltlon ol tbe Britlih Ai 
taawir K<>Alngy, Bnyal CoUegs of E 

platH M a> <to. 

U. Il«i>iiru on Ibn ZoOlnglcal CollBcttonB Made in Toma Stralta, by Fruf. A. C. Hoddon. 
im^'teJ: AMInlic, Pnil 1, Zoanlliee. by Prot. A. C. Haddon and Hlw A, M. ShocklMon. pp. aiS- 
701 pl">*< "l-H- 
EDOinani Scoi,— Dotun'aaf Surfolv «/ SiIl»ftiirBfi: TrnuiBctlona and Proccadlngi. Vol. KVn. Parta 
3 and H, p|>, I4V-WJ, mDlainllw; UBMne AlgiD ol Kile, wltb map ( plate i I; Addition* to the 
Seonifih Firing Doctor Trail, on Ills Oallaiif Norway: Flora ut ITnit SathBclaod; Anaanl locreaia 
lu Qlrtta of TrM>: Ooloring Maitera ol L«Tiw ueiil Flnwen; PlantM In tba Boyal BoisoieOBrden; 
Wood of Keilu-Produclug Treaa; Botanlral FMliiras of Uu Country TruToraed by Al^ban Ooiu- 
mlMon^ AlichUon, on tka aonreaorBadabafialisp; Finn a( Siberian and Idpluid Unaatai FnnKi 
ot Hardunifor; and oilier arllclo. 
Vol. Wilt, no pp., plat^ vonmining: A1tc>UN>n, on Product* of Wadlern Afgbaiilatan and 

Ktgiunal PlFCnbiiUOni UBlerlal Beqalrod lora Bolaoloal Eipedilian; Trail], on tbnHirlne Al- 



KANSAS ACAUXUT OF SCTSm 



Mnnn. on aiuillM nl CWoropliyU «n<] Splrogj™; KluiC lo Tntt ana Tr« UfwmBwatai 
1. SIX. pp. 1-m. E platas. codBiiu . 
lalfuiai Lqrraa ranlcauw UorlD-; Oc 



ilferooi Conli; Oeologr at tt*_ 

ubmsitimee " ! fliiifii r flnnhnj 
ID AndSBt Lnkr in CowilmigliB, 



IdM Dd Eiirnnion in Cnnntnuni at Ibe aeotUA At- 
«■; Ezubrjo Sua of Auglotpan&t^ V^«4«non ol 8ni- 
I ut QnciHlDBTliUlnRliitbalrTTppBr •rvKl&.iUa*. 

.(oow. Sotrr.— Ike OwlntrfnU Scvtely a/ Gfaupeir: VoL Tin. 1884- '8K, m pfL. D p1iili>s oaamti* iu~ 
tlclH nod Dcjlw on OoDB-tD-OnDe StnicCnn; Dppec Llraefloaea nt Xortti AynliLre. vltb UM ol 
foralli; Purillat Rnds of Lochnber; Ooology of Obon; OnoLogj of Uabo; PiMl-PIKmnw Bed* of 
trrlne TallsTl OlKlal Pbenomeaa o[ SoniUDdi BlrWm, Thomwn. on Polar let Cii|is, 
and nUiHC ortldei. 

Vol. IX, Pan 1. 188S--9a, HO pp., 10 |>Me9, coolaln) ani 
SlrnrtuTDOl CtcbanllenHia Funs; InUrnal Btructafe of Oh 

fit Psliloj! Tt» Sreal lee Age Id the Onrnock Vallpy; PInili 
Rantminlilre; wid other art1ci<w. 
nt J>A<la«pAl<ul SatUlv of aOtgine: Pro««dlDK«, SSI, IgW 
produHloB ol Haweed. and two map«^ cuntalnt arlldes oa Saoltatlon: BledrtflivvtloD nt Ur BT 
Onmbiunoai StndlsB of Couetai Buldllf of keHn: Tvrrllnria] BipwiKlan of Ui* Bntldi Emim 
iliiMDgtlioLiUt Tun Vein; Public Lighting br ELeelrldIt); Glub-nosiH, Pan and PraMDl) Ktf 

Vol. xm. 18»»-'«l, m4 pp.. 3 plalw, conMlui PmblBni* ot Modern Phrslolo)!;: GnvlmMrl* 
i^moponltlon nt Water: Ojntor Fiehsrrnf Sentland; Kta Hflller on I,iiiigiu|[e^ SnTlKlnniaai BnMa 
aa Ic^and: Rirtiolaifiail Acnoa of CurtKiu Ifonnilile oC Nickel: Pri«reH of Saiilatloa: Anst»- 
Shiop PoeiDDl Btavull: The Oreal Winter— A Ohapler In OeolOKj: Chmtlslrr 
unit SynmlDa! and other artlcleii. 

Vol. SSm. ISftt-'Sa. 37J pp.. s plBlM, oinlalni iirllclH on LIraea and Cemmu; Thi 
lem: Women'* WBgem Brbool B<ilimn|[ la 01a*K0«i Origin ol the Fnnat Xxgtnti: 
Bwitch-boimUi Wamdiui wd Ventuailoni Uiinntsdura of OxTgen; OoDBunipUoa, etc.— I 



1: FoK»: n 



dI Otaloai'iU aaeiag: Prooeudlnga. Vol. VI, ' 



!b aeiiaraw. UitH ^ 



nutUaloeltal SaiUtvof Latvian: Ali«ract of the t'^acc■Hllas^ n 
pp.i esMlon ISBI-'wi, Noe. Ma-liM. Ian pp.; L«t of ihe Society. K 
D^tlau t± Co.: Gatalo^e* of Scientific Worka^ all Language4, ail «c 

Oeo. Hanitiw.- BibUottaeoi (EdonoiDim. 24 pp., TW titlaa. 

W. p. CoJHm.' Scientific Book Catalogue, No. 37. M pp., MO tlllea. 

Vm. WetUv A Son: Nalaral Hinorr and Sclenllfle Book Clrcnlar, Koe. 110-117. OnUogf, XtnNb 
aiogy, Crrstallograpb;, Petroftrsph]'. Aatronom^. Keleorologr, Physical "Owigraplir, Elevirlellj, 
MammBli. Ornithology, Beplilu. etc. 44S pp.. 11,000 tlllea -- - - 

Fonrth ei-rtea. Vol. in, IBM, 348 pp., 10 colored pinteg, contains Bitlcaei on Groll's Ittarj ef 
OInclal and Warm Pertods; aombmallon at Hydrufien nud Dblorlua: Blblloxniphy of VtiMeltf i 

Spectra, and a Ueilml for their Delermlnatlan: Hjnieaoptera OrlenUlbi, 11: and nit 
Vol. IV. lgDO-111. filS pp., 4 plalM, tbe lost ana a mlorad fleologlcal 

Qenl of Noncondnctars; The Theory of Glacier Motion: Inteoalty of TraDRDIIIed Uifbt; OnOa 
Money and the PreclDoa Metalt: Tbe I^venihiiliDe LIniRtoiiei: Oeniu Laiirup^ BymeDOpaM 



r, i«i->n.3iepp., < 



Vol. ^1, Jtnm Preecott Jooli 
f Euglnserlojf. Owen College, 
rcE, Eao.—Raual 0<i>l<v<iial Soelelu of Oamratt, 



If Eiploiiont: rniu}- 
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on Indleo 




nndoth 


raiticlei. 


emolr. by 




■nelteyi 


dda.M.A.,LL, 


eater. 1» 


pp. 








<Ui Srloui d(JI' bHI.Io d( Soliioin.* Uemnrle dslls SclCDiiv Nstnrnll, 

<L IX, iHM. MS pp.. 38 piiiieci saHt V, Vol. I. lan. un pp., m iiiutK, imi 

ill' Or* tlnlTenalt-. lu |ip. 



olo XTT'XXT, Aprlli-, Iftna^lIiiRu, liWJ, IN pp. Am, lli3i) cm., Scrla tV.Vol. I. IB 
9N pp.. 10 plnlea, 1 lunpt; Vol. n. t«8S--0U. XI pp., U pluHw^ Val. m, UaU-'OI. S«0 pp , 4 ] 

rmUKaA^ fiD>'Hri.' St<inlc>glBllall»-ecr'iKlJ,Snr.lle81(?iilliieI XtV« S«wlr> Prima dfl 
VolKurn, 30 pp. BlIilLiiMix EUuplui, 06 pp.. 1 aup. 

»U pp.. 1 plitv. 
>.— SiHriflu nwiiiHi lif Solnua »iiininiH.- Am— PwcbhI Vcrbnll — 18iin on., Vol. Vn, MSpt 
iA.-rt<»»mUi> Pmillicla >ia> »Hai.| £(>■..*(.' Am. 33iW nu., Anno SLIU, IfWO. IM vjhi 

XLIV, 1881. 



', 104 p] 



m IKia. V. 



isdj-nLwmpp,. uplsum sxvu. im-'B 



uwi II, f ■«:. t-S, IMU, tUU p) 



•leala R. Dnirvn 



Ml pp. 



■ICIrnK)l«".4i>(unl<i.(teal>.-" HeiuDrlu,Tuiun III, NOnu. D-11, pp. IK-Slli Tniua 

n-, sonw. a r *. i-ia, pp. «»-»", im-mi; Tnmo v, Num.. t r k, > r m. pp- i-m. «»-»«. 

BcclfDi Mcniriel Clantlflni f BlbllottnOu. IMQ, Nnnu, Sia, pp. U9-mi USI. Ndiua. 3 X •. 
T'1% pp. K-tH, 1s-l:l8i lta^1>'J, Hanui. l y U, » r lU. pp. I-M. IUB-IIJ. OanDHU: Lu* TemliKirw 
dnTlflm, wlttapluiKi La lloWclOn dn UBronrtn. pnr I). V. Schliipiirelll, with 1 pIsW. 
X-(Mtrn«li>(n) Hltorotoatqur Ontml ds Jrulga: Bolelln da Ulnerln ( lodotlrlu, «Do 1, Xtija. 3. 
IWpp. 



Apuntu pnrn la OenlnglB del Vulls da UeUoo, por Sr. lag. D 



CBlendarln ESoUdIco dr Bud Jimn fiaiitUlu j «i« alrededoro, par jMa N. ItiivlroM. 10 pp;- 
PtHulK N mat Blapaata^ por Maniniu MhC el Jnaepboa KarUiBiiQii UikIOii. aiXJtl cm., pp. t-Ut. 
101 -IM, pli» l-ilv. 
Flora Ucilnuu. por Uaninus erwC M ioatpbut Marluiniu Mociao, 3U» cm., pp. I-MI, l-S. 



DaBimAsu.— .Vsri/u "wl«l><>*> CfndrrMirel*'— Won 






P.l 1880, 118 pp.; IBM, 130 pp. 

ab I Chrunania: Fnrtniidllimvr IHM, No. 1, Orerolul af N>irg» Oruitaai*!— anii 
cU')p<><lil. 0«ra(ndn. Clrrlpadlii, 8U pp. 
No. V, Fnilliuilie UudngaaciuLenui, bjr W. H. Peuraon. lu pp„ 1 lltho. plaMa, 

No. 1. Oil) « tor SorgM Pmina BJe Finflf , fun^tno I 1881-'W, lij Boberl Ui.llatt. Ml pp. 

No. t. Om eii agypHik Humle, by J. Lleblsln. 18 pp. 

Ko. 0. Mere til liiioi1>>kab am var ynwre jerimldaT; by I>r. L fTudol. 10 pp., 1 plale. 

No. 7. OeolOfClAlfB la^ttB^BlBar Ira TruodhjamB fltlft, hj Uamt Betucb. 4IU pp. 

So. 8. Oju PbalAfia IiTocdJii Obscura, by d. Sandberg. 8 pp. 

Ovenlin iirer Videntkahg Selikabsla Mndsr I IMiU, «8 pp. 

miiBMU.— Ael KanmlVi Worilw r<<(c>u»ii(i<iri «i!l>k>>li(.* SkTIftcr, I«88-<WI. mnlulliK Aarrberiiliitiiit 
bjr ISW, n-l pp.] Imlei HuKorum tniiidiHOruiu. In Alplbiu Votyt^sUt. bj 1. UogiT. 10 pp.i 
ThroiHthJi-nn OmeRim Finra. bi V. Stonn, 10 pp. and botanical charii Brjoloiflaui Norvaoln, r 




ForhandllBgBr. Vol. XXXI. 1888-'89, 

I iiinte^ xxxm. iwo-'Ri. sae pp.. i pii 

Kern S.KleUni Scleatlorum Pmolw 
6H pp., 19 cnlorwl platen. 



md •upplemi 
Vol. XI. isn, 



lb* SwloKT !>' BuKlii. Vnl. X^1, 340 pp., I gsoliwlfsi cbart 
Mitt of RtuHo.- Bulletins of tbe OuloglcBl OamaimM, Vo 
rta. 1 plitp, ta& aDtiplBmoiil al aM pp.; Vol. IS. \S»\ SMI p 
It of l*app.; Vol. X, 1891, 4U pp., a gtologlcul nmp*. lod 1 
ncomplelK. tOUpp.. ] KWUogU*! chart, and •upplPiii?aIntll 
I Ccanll« Otelogliine, IBiSa on., Vnl. IV, Xo. % Allgemclaa 
t 138. VOD A, SoTtHff. U« pp. 
. Cart« aCnlagique (HatoiUe iIb bi Bu«le, Faallie 61. pv 



«; xviu. uii, 



a pi.,1 



lo. G, DfpOa Cnrboalt^rw el Pulte Arteelsni, pur S. SlklDn. in pp.. i Ulho. pitlsoiiC 
[. No. 1, Die Ammaoltan du Ddlsrvn Vol«K4tiife. lOB A. Hlcbslskl. MO pp., U llttM>L 
ij (Jane B, 1§»7|. J. V. JtoKhkHolI. IM 
Pan IM. Perm, Sollkuunk. by Ju Ktibo. 
Ffpoeh, 



pp., i genlOBlwl ctl>rt>, 43 Ulaimtloiu. 
Vol. XI, Ho. I, Oenenl QHloglisil Clun of Bi 

polikj. NS pp., 1 pills*. 1 dmn, WitH cm. 
Vol. XL, No. i, Tbe Mme ttUe; eipluntnrjr nnti 
Vol. xm. No. 1, OeologiKhe IInter«a<liiuigeu- 



MlDUS.— Raul iooAtmta d, 
JtMudloi PrellmlniinM 



»■<«■ K ffalvralej,- Xemorlu. 3Ui3a cm., I'omo XV. 



•unloglak Tldtkiltl, V> 



■Koaaliva Uptala Vnivtntltl: AnKkrllt, ISUO; ca 
DlllbnlieOB LJudlln. mpp.; BeltrAgexDr Orlechlicl 
ItA Pbl eiiiMlB MfTo)— BOriDde orto^naU koordlnai 



Itrda/I <n SoteJ; Verhandliinfifln, Band IX, 1890, GT3 pp. , S pluat. 
(orv-t Cti. a Bale; LlTr«i Ancleni. Oablog* Kol ET-Tl, 3Wpp., orer S,DOO titlee. 
r»i.— Sort*!* ao nyibtiMitld' UUIortt Natwtlr dr Omrve: ConpteKe 

ipiatp. vtii.iwi.8t pp.: ]ifmoiT(«,3aini3a.. xspp. 

[. finHTd' SnuHUTi; ThDnfle d» P1iea«ni«Qei PUrnlquei el Otalmleiusa. 48 pp., I >t«r1-plntw Hanoi 



,voi.vii,iaM.np9.. 



—SociHt KfHC>mlrlat 



itOeosraiPhU; Bullella. Tome V.IHttl-'M), 004 pp.i Tome VI. im, 
ilanulaltUeht OtttOt^hafl: ItltUiellaDgea. Vol. VTIt. Hett Kn. S4v 



Vlenrijatmelinn. IXXIV, JahrgUB, 189>. tm W- 



iiur. OBio.^K. W. Chiypnlti DiKaTer/ of PWnaiililUn FlKb Id II|>|>er Sllurinn Itncks In N. A., 
\»pp.i Stniflursnr Iho \iBBrlnin PlerBiipidlxi pJklirHpl' <Cliiri<<>Ie|,wiib niniirkii. IB VP'i l^o 
lI««d<itI>laltJiUiyi,lUpp., Ipl.: Vfrtlcal Biuise of CeKiln Fiuall Epeclm In PsniurlTaiilkWu) 
New Ynrk. Ill tp.; The Contlnenta and Deep BeM, S pp.: Tbe Perr^ Cnuntj ( rennijlTsnlaJ 
FmiLCMpii., Ipl.^ OrgimlcVsrlatJoiilDdeanlt*, Mpp. 

110*. S. Y.— Fruii* «. fjiKin. *Nft«»*iT,- Tb«Ool(.K!Hi,moolhlr,i>fciijiloniilunilliTB((ul"r. Vol. VII. 
Kn, Ki vni, 1, 3-6. H, anH 11; rniil IX. I, ( unil IS iirc (HcelTBil, »l»iil 1« pp. «<*. 



lo Pullluiillna at PbUunin luburou I~, unil Uiu Pectomllan ut 

i]iB AcAilvmr ol Sriparo, 40 pp., 1 pi. 

In [ho Seed-coiiU nl Ihe Oaniia Eiipborbla. tri>Ri TrHDnutlons 



>n> 9t. LonO AciuleiDj 
AftTlcultural Bxpvrira 



il ftir SlMce, 31 pp. 
"fj-u Jniil«iiiu af SHbum; Triumicllon!, Viil. [. No. 1, ** pp. 
nmniiil, N. Y.— IP. K. fimwAamp.- Land and Freata- Water Sheila of Onondn^ Cminlj. IJpp.i 

tUdHE. ViB.-Johiu RopHit Uitlrtriilii: ClrcnlJlra, MiW cm., Nm. 83-IDD, Tal. X, ]IM pp.; XI, 
IM pp. Fineeaita Annuxl Report, IMU, m pp. BeglAer tor I8B0~'B1. lU PI-. 

iiVitrjlrfii>iu<»'<nii]B.- ProcoedlDss, New Serlee.VnI.SVII. Mar. 188V, 



8 pi.; xviii. loei, sea pj 



uiade ID Bock* bj Sea ClrcUne 
Ifarlnn BloloalanI Laboratory: : 

platen and phototyplF Uloilratiann; Inr IM 
ClrnltliulngliitKDiloniDeiM — use Htde Park. 
tDitiroBT. Con,— Brtdtrrporr artmiljlc Suirii 

O-inn.. bj C. K. ATenll, ]r., 10 



DHuac. Maja. — c^anl-r'dffr Eniomolotiii: 
IneludlDK Vol, V. pp. Wl-Ut; Vol. VI, 

Ucrheri L. Joii, IS Oetltv' tlimn: OauUngue □! 
auiiT- Bulletin of the BFleniiDc LabnraioriM o 

31pp.. Ipl.', f..r IBBO-'Bl, M pp.; for IWl-t 
Builella. VnL IVl. No. 10. MeuioorphK 

K.w«irr. 11 pp., 4 pi. 



.1 XII, lesi, til pp. 




KANSAS ACADSMY OF SCIBN&K, 



S". i. BBtnrlon tbe NudlbniDcbi drwlged Erom IhoOulf ot Mexico and CutMWM) S*B kf Ika 
rBl(e>1SUleaOoiutSar>«rStBiuner "Blake," by Bod. Bscgb. 38 pp.. >U In Omiiuk. 1 |iL 

Nn. *. A Ttaird SnpplHnent to tbe FtRh Volume or tbe TttrrMIrlal Ur-lmaUilnfi Mdmfa nf 
tlie Umied Stnte* tad AdjMant Terrllories, by W. O. BInney. 38 pp., U pL 

Viil, SX. No. t. OrlsMlflUii! Tlie Origin and Developmept ol 
C. B. DiiDDpurt. SI pp.. II pi. 

No. S. Tlis EfM In Blind Unydi'hM, by a. B, Pvker, 19 p] 

Ka. a. Kaun at Ooluaocrlaui dlonuMlB, * Stalked CrtnuJ 






d DevelcrpmeDt nt this Oi 






Id tliH DredAlog Opecstlana a 



le ffsrt Onut ot M«l«> and ( 



m^bjAi 



Urorj B. Var^ • 
■I Ameno, bf Atob 



■tr. « 1*B.. by Frank Snulh. IB pp.. i pi. 

Dt tlie gonrploD, by D. P. Jnhasan. *•> pp„ > |il. 

una c4 tlia TuresnUI Alr-btnthiDH: UolluAa of 



' on IbB WMt OnaM of 



Ko. 4. A Fourllt Supplomnnl tJ> theFlEth 
lie Uniud Slat« and Adjaceai Tertiioiiea. 
Vol. Xim, St.. 1. Oeomal Skrtcli ot the 



Catalog nf the Nartti 

Art. IL DoKTlptlono(.S'oirimnDliFL«liea. byS. A. Fiirbea. • pp. 

Art. HI. Parulllc Fungi of Illlnola, Put 1. CredlneB, by T. J. Biirnll. 130 pp. 

An. IV. Studl» on tbe OonUgloui Dlseiiwo of loMcb, by S. A. Porbea. M pp.. I'bsllo. pL 

Tnl. Ill, Art. V. A Deacrlpliro Cilolosns of tbe FhnlaogllBie ot Ullnnla, by Glarvnce H. WMd. 
U.S<. 30 pp. 
Art. VI. A Pirtllil Bibliography ot thn FtuOi 



imtiluK at Sorih Amertsm by Olareuw U. WBirf, 
B Family Phreorycilda, by S, A. Forbw. II pp.. 



troln tbe Nctrthem Statep, by H. Garmari. 6 pp. 
Art. XI, DcKTlpCIOOB ot New Oynlpldie In the C 
Ipl. 



Kt LnboraMryar 



Art, SIX. SliUi Oontrlbutloa to ■ Knirvledgt at tbs Life Hlalory of OeitalD Liiilr-kDoirn Ai>bl-, 
didci by Cluena U. Weed. (Tba Cora-Boot Apbis — JpfiM aatdti Flteta.) Spp. 
Art. Xin. A Synapeii of the Bepllleaaad Ampbiblwuotllllunli, by O. OnnuiiQ. i'e pp., T pi. 
Vol. IV, Art. I. Bacteria Kormnl to DlHeetlveOrgnuinlHemlplvra. by S. A. Fiirbef. tpjh 
Biennial Beport at the Dlreclnr nf the miiiula State Lnboralory of Katunl UlIlDry, IBM-'ML 



■ElUha mtchelt AricnfUo SKlrlv: Joaroul, lor tbB ytvr ItfD-'U. H pp.: tAr Iba 

IM pp,,9pl., ladudlnjtafihalotypeof WaHhlnglnnCariiKwn Kerri ttlb yMi, IMS. 
IMpp,; alilhyear, ISHU. Part* I and II, IBI pp„lU pi.; MvenUirHr. UWl. ISl pp. 
ar. 1W1, isa pp., I pi.; ulnlh year, ISM. Fan I.M pp. 



Psrbi I and H, 
Parts I andiH, 
Spl,; eighth y( 



-SeeM<.rB»i.K 



TWBHTT-FIFTa ANNUAL MSBTIXQ. 



It tii. — Chicago Acfta 
urntry ^ CTtoaoo. 
iaH, O.—BiMiorlrat ai 
iiober I. laSH). Ifl pp. 



I FhOo^phffol acrlttv or Ol 

d Public tM-nru Boarfl: Anni 
jr. Wtvi: Bull. O. Ag. Rip. SU 
L Shchv.* Doiuie Callsgo Nslui 



Dual Rapon, Ini iti« jnor en 

tl Beport, ISW, M pihi 1891, IS.pp. 
, Tadmlcsl SorlM. Vol. I, No. 1. 148 
il Historj Stadlw, No. l 



TacBs lit Uie Mlsioqr' 



Id OrlKld . 



: Ibe B>- 






' iibatract« al \beax: Tbe Ter 
B. Todd; CalaJogue 
Lda. br S. E1l9wortb Cnl); The LlD«ee of Lute AgWBli and PoltUng of 
SoutbiresterD Ion. tij 1. £. Todd^ Tba NaUve Food Fi(h«> of Ian, by 



1. t. Pun 2. IWO-'Sl. ISA pp., 1 map, oonUlna: Oeologr of NortbnMtern Idxb. Sbnre Llniw 
acient Glacial I-akeH. and Sn-iatloa of Rocto by ElvKf Ice. bf J. B. Todd; Oeolonleiil Hotaa, 
liBa. O. Keyea; The FlBtiea <jf tbb Des UolniM Baalu, bj R. Elliwortta Oalt; Arte-lan VcUh In 
.. wllh map, by Ihe lanw; Foroit VegeUCIon a[ tbe Vpiwr HIsalmlppI, Report o( Iha Gnm- 
« no Stsl« Flara. and FuDgoo* Dlavawi of lavu FonsB F)liiU, Tbe QnU-PntduclnK Cynlp- 
it Iowa, and otber artleliM, by C. P. OilletU; OatiOiiKde nt Ibn HemlpterB. and OrtbuptBrcuH 



Vol. I. Part i, 
□Sleal and a 
SMta FaanB. 



a.brH 



p., cnnlalaa: Tbe Oretnceoqa DHposlta ol Iowa, by S. Calvlni Mlnen 
H, by Cbafl- R. Euyea; PrSBldeot'fl Addreas, Report of Cnnmilttee f 
Kuningi Pluenologlml Koln. etc., by I~ H. Panunel; A Key tnr t 
Jrta found In Clnwc 8«ed. by F. 0. Sleimrt; Tbe Flabw of tbe Ced 



iroda SpflmtliM Kai'lrli/. 



K Oolnrada Volcanic < 



Sinllgraphlcal and Slructiical Fei 
The Denver Tertiary Formatlnn, b 
ary Beda of the Buerfaao Rl>er E 
•ad Adjoining Connllea, by Chal, i 
by F. Oultenoan; Oeotogy at tbe 
and StruduiBl Fanturea of Rocky 1 
On ILe Ore De|KHIEa of Newman 

Beport on tbe Tncbnicul DMermi 



ernloglcBl Not* 
lunlry about Denver. ] 



Paimer; Gold Depoalta in the Quai 



i; BmptlTe BocIk at Bnuli 



M. by CI 



le Palm> 



I)«notI. UioB.— f'-ailcf-fi 



^m Ihe 1 



rli. Colo., by WblUnan Croaa. JSpp. 
SIfanu: A Llat of Mollusca Collected In Japan In Je«9-'99, by FrL-derlck 
1 pi. Llrt of Kchmodenoa and Cniatacenns In tbe cubloel o( Frederick 

anda, by J. ^ Ith, H pp., 1 pi. Llat of tbe Aitorttldea, Opbiuroldea. Ecbl- 

Pti"" ' I S. Y.— Elnira Aaadtng of Stitneet: ProevBdlnBi, Vol. I. Ho, 1, June, 18V1, 10 pp. . conlniTir, 
aniiing ntbDcanidea, tbe following: Hlatiirlto] Sketch of the Academy: Catalngnaot tbe Birds 
I at Cbemuati Gonoty. by Dr, Wm. B. QrefiKI Deaorlpllnn ol Capromya Ingrahaml. by J. A, Allen: 

A Kew Electric Ohronogrnpb, by D. &■ Ford; Whare lo Find Liting Object* lor EiudIiiuIIod by 
lIlenHCDpe, hy Anna M. Btnarti Tbe Tioga River and it* Trlbalarlea, In eonnedlon Hllli Ibe 
grrql Ntiod nf June 1, 1889. by Roltert A. Ball; Tbs DbemuuH Oniinly Flora, by Dr. F. P. Luuy. 

BlCTOU*. KiHa— Acu. Jiinu W. Hanna: Tbeorellcol Aatronamy trotD a Kew Baaa. M pp., wlib Oitures. 
Slati .Vomnl acHml: Annual CuUilogue, ia>u-<ei, 84 pp. 

QnmTA. S.Y.—Kew rork Atrbmllumt Biprrlmntl StaMan.- BnllellB Jio.S3,Be*HerlM.iin FenllltHr*, 
14 pp.; Poiajili and Paying CPopa.l« pp.; Ko.M, Cnrnpidion ot Dairy Broeda ot Cattle, w lib ref- 
eoo* to prndnetlun i>t butter, M pp.; Ho. 3B. fionie of Cbu Most Ooauuon Fungi and InaoDta. wl'.b 
PrereDllrea, 38 i>p.*, No. )f, Small Fruita— Iheir Dlseaaea. and Inuct Buemlea, aipp.. larwely ol 



■I'lABiFoui. Ihd. -Urpartmrnlofarnlivta'i'i .VUIuntl nwtonr. 

Indtuiui iixuUmuaf SKtimcc--vMBro<ikil\\t,laA, 
itti Qm. lo'^i.—lovn^etttemiofaftttuK — »«l>HHolnH. 

atalt UUlaitail Btt^tt: Inwa KlitiiricMl BKnrd.quuterlT. V»l. vn. Nna. I l<>4. Mil, I09|i|>., MMil 
HQ'! ntbvr DDKraifliiei at Wm. Piittpninn, Aaitln Adan», Ctwa. B. BJcbanlr. and Ralph P. t<ii««. 

Vol, VHt. K«. 1 Ui 1, 1891. im pii,. vitli portnlu or EUh H. Williaua. Jiuua> U. Uxr*. IH. 
Eiii» IwDwo, and Jiunei W. Oriipw, 
Staff CnlvrvnUv (triovn: BuUcUn tmiD ttwL«bnraton»otNDlural BUtOTT, Vnl, II. Hn. 3, 100 np., 
13 pl.t wnCalDlnn: 1- Th« MruuujuetAa at EaMerii Inwo, by Thoa. B. Hc£rlde. 1, Eapcfl oo 
Kinin Poaiill' cnlleiileil In IbP Norlliwsn Tamlorj, Cauailn, b; Natunlliu Imn Itae UDlTcnatror 
iBwa. b> S, OiU»ln. a. Two rnlqup Splrltarg ftnm th* IWTonlan Strata at Iowa, br 6. tMvlB. 
(i- PFrgnlnpilKKdliirifomilH, brB. SUmBk. «. AOeologlcal Reconnolnaann In BiicIiaiMn Oagatjr. 
Iowa, bj B. Culvln. 
irrKHsoH OiTT. Xo-^ArOiur WimMlaic. Slat* Qtoiotflmi: Biennial Bcinn nl Iba Statu Osolnglrt. IWI, 

Kolea «a Ihe M1d<d« of Thia Cnl Seuns In Htgeourl tad Kan«u. by Anbur Wlnalo* and Lw> 



of BlaaUiig. bj L«i Olm-k. 
. J.a.aw«a.SHlaJto-«MS 


e Seam, an d a Compan»n of Hie " Koedle •' and " Barrel " KMVida 
pp. 

■dalla. 


taCin, UO.—KmiHi Oilv 
iuuhUilj para. IW pp., 4 pi. 
Kaoaa. OltT. «o-, bJ »"!. 

Eieler Vaae. an "aoclent" 


Pike Ooiinlr, Mo„ bj B. R. Bowlej anil Sid. J. Hare; and *. Tlie 

L Loui™ * Ssn Fruncnco rail war. 



iviux. TKdB— r. Uxna 



LiHBUm, HloB.— KlFj>liniR 



*rl6ner.' The QfiiaaBa of Tenuwaee, Part 1, IM» pp., numaniua u 
.- PrellmlnuT LI«I nf Uoaaei ot LancuMP Cnuntf. Fa,, Febmarr, U 
coOanil Oolle^i: Michigan Plurn, bjr W, 1. final and O. r. Wbw 
: Caft'mMv: Uletaer Bdiiratinn: Ita Ainu and lis RwolW. an addi 



br oeo, B. p 


ek. 30 pp. 










The B«at Boiib, an a<ldre-a br Dan 


el W. Wild 


r. SO pp. 






The Kanaaa 


CniTf-nlir vuarterlr, ^ 


ol, 1. Noa. 


1 and 1, im pp. 


8 pi. and 




clea an Kanaa 








nn,brS 


W. WllllcUin and K. a 


Ca*eiHat»a 


nd DBwrlplloos of Brrphld*, br W 


*, Bnow: Mel 


tern dent 


at.Oro(B,brV.I_KB|. 


IngB; Olplera 




Ilaton; Un 


leuraal Cur*e« 




of Inieralon, by B. B. 


Ne-jon; fVir 






alecl Word LUl. br W. 


H. Garrutb; Ike Oral 


Spim Spring 


Uniind. br E. H. B. Bu 


er; Paaoal 


• Llmapin and 


the Card 


o,d,bra.C,Blsg.. 


rrraun L. Sell 


■DV: Commnn iDjnrlmia 


iDaeetaot 


Kaniaa. US pp. 


numero 






ai-terili7 Bindlea, Vol. I, N 


a. A. Jime 


isn, coDialoa arttdBa 


Dji a Saw O 


der i>( OlKanlle Fiwilla 


-"D«tU'» 


Oorkacreir," br Krwln B 


Barbour. M pp., s pi.. 






«Xb and Pr 




Detelopn 




tare, br L. A. 


Sbermaii.SOpp., withd 


agramsiO 


n the DIkanlkos Ldgos 


n Eurlpldw, br Jaww 


T. Leea. 43 pp. 










TIM Boo«, Aac 




«re»iF-eee 


Palo All<v OaL. 


Dr. J. C, 


Br.nDer.aadW«aU«a. 


li>.i,I>.C.,F. 


V. Oonllo. 










«(.». Wia.-J. 


B.TI>avrr,su,l,aHpl: 


ir«nlar on 


the Frea Ulgli 8«l>.K»ii a 






hiKii«>h<>fliia>. I8W).M 


pp. 








IMIlm D. SaiUII 


urii: Tha Drift ut Uie Noitfa Germai 




1W1.WPP. 




















. Vol. VTo. xnaa-tx. vx pp., ■ 


pl.U.<. and I 


im porlralta u( former 




Roland Doer 


lrvln« a 


d Wm. PrancM AUen. 




OR other attlcle^ Analr 


Oe Ker* lo 


the Qanera and 


Spwie.. 


t Mouwa, br OharlH tt. 


Barnoi: The 


Flr.1 AbdcmU-al Segment o( Emb 


ro toWKla. br 




llaiCloB in N 




h n.ap. br 


0, E. omvar; 


>murrauc 


eolUllTineDUbwiIH 



TWBff^-PtfTJt ANNUAL MBXTINa. 



inhulM Cniitit)', S. D.. Iij Q. E. Culiur unil Wm, Hi Robbie Ttio Iron Otm oF Ihp likk* Biipa- 
Ba^an. bj C. R. Van BMSi Tba Onrrstutinii ot Hnnlniu ttltli Eu1»il Buacbw of Luku Brio, 
rnnli Larsren; Ttui BSMrni or ChungiM In Trm|>nrHtnrn nn th« DHIribnlinn nl Ha(n«'tian. b) 
\m U. LixitnUi Tbo t.lmniwne Smup ot TercsriM, br tMvrard Kronmra^ LUt of Cruauma 
Uiidlwn, Vfliu. br K. A, Blr«e. 



Eeiiuiu Sbilx Jirr<ou/liinil l\itUilt—Kj/pertm 
Aniiniil Ke|i->n, ISBl. M pp. 



Hn, IH. Ktpanmmitv vltb Funue FJ«n(v. 

No, 10. Bxpennxinn tntk Whcsi. Id pp 

Ko. as. EiiwTlniBoUwltbSnrflbiim, tl 

XftM. OirapanBUnoIVwIollwotlheS 

Nn. itl. CiMued Turtallci nf Uorn. Tblnl 



tM- Tr« 



Hilar Coadlllnn. « m-. > pU 
iiiial E«pan, 18B0, 18 pp.: Fourt 



Dill em^ii. msdu In IHM. M pp., 
uii.lTbliM VMn. lUpp., Ipl. 



No. St. BipHrlmenw 
Do. 34. Bipsrlinenbi 



IsvUl.' Slil«eDtta AmiituI Ki'pi>n. (i>r IIW. KM pp., 
pnru i>n ttw orl8l'>i>1 UuranUD •»<■, ths Munjiistls i 



riiilee.. Ociob'.t I. [(WJ. 
V of Mlniittota, N. H. 



n latfl In Baluy lake, ■ 



onUlaauKeMl^ 
itiu). Ibu kkuIok; oI [be legion 



|] naporl. lot 1«8H. I 
irltb jk bibJlo^mpby ol 



Unttb 



raporl of Hi;. S, drant. eeoinglcal obn 
hoond In eliMb. Roiinit oI turtb^r BeM 



190. »Bpp.,3pl„Bnd33il1uatcHl]oat. TraniilatlancilUnHekJ'* 
Doplo method at aDBlT'U ot rwki and mlnenli^ and of KIihii' 
rratlaoi 1» MlimewU In U77, hr II. H. Wlncbell: ctaemlwl n- 
porl. b)r PfofMiiur Dodpi; thowoodiotMlliDeiuibi, brH. 8. KjraK (nniamoand library artdlttuna, 
ll«t at molnnrlloi in Iba muaeum, pelrogntphr udd gBolonJot tbe Akeley laka region, bjr W.S, 
Bufli;; Ne* Lower stlurlui liVDelllbrancblBla. bj- E. O. Ulrlcb. 

TwantleUi AdduaJ Roport, (or 1891. anOpp., 13 pL, and oUler lllu»trallc>n«. Oontaln« Emma prp- 
llmlnary (Wiwldenitlons a« lo the «rii«ure and nngln n( tbe orTMalllnB rocks, the phlliMnpby ot 
ijynanilc melamorphliiD, and tho aDnmiUaua character of tbe RreenatoneB and KbUt*. bj N. B. 



tl SagsnsgH 1i 



«.. bj n. a 



ttae Uewbl I 



9, by fl 



Warren, by A. O. Lawann; DIulonume of Mlanetota InlerRlaclal Cvat. by U. W. Tbnnaa ai 
Hamnion L. emllb^ Oilde ii( Mangaacw, by N. II. Wlncbell. 

Unlletln No. 1, BiBlory at Oealugieal Survey! In If innsBUia, by N, H. WlnehBll. 1881). *il pp. 

No. 8. Tbe Iron Orsa of Minnesota: Their gealogr. dlacovery. ilerelopmeDt, iinnlllliw. ai 
nrlKIn, BDd compariaon witli otber Inw dUtrlcbs by K. B. «i<t H. V. WIncliell, 18S1. MO PI 
bound In cliMb, with U pi., M flguraa, and one genlnglml map, M1II8 on.. In f>xAtA. 

Ho. T. Tbe Mnmmatx of Minnesota: A «^1entlHi' rmd popular acconni of their fealnriu u 




Id e\aaneitf, iiorl lu prasllcai ippUcattoa 
batt, Uaa*n » Xo Jnnv VI. tWI, UO pp.^ 

ztx inn. tMpp.^ Vol. sz, s<k. i-ii, jnij 3 

H nt ■dTerUiine. 
iH rroceadlng*, tor ih* yttLC snllltig Marfb «, IRBl. IR py. 
■» jHHtntit <t^ SMmrc' JinDaIn, Tai. V, H(K 7 add a, July, imv, pp. 3il-M(. I pi., I 
ulni Lw^id n^nu of tbn tiuiiM Sum 



[ ttF(<itDh>ir, 1B91, pp. l-3Im cunlHlni B Om 
le iliion, niul the aiora, hj John K, B« 
nnaacUann. Vol. X. ISSO-'Ol, Sai. 1 
laltia X Lin ot Species Bt thp Geoeni 



id Calaopterologlcal X< 
Hpp.i Vul, XI, 1B9I-' 
piu -and BhTnctaoflpora 



raphlc Plate* ot Ibe Sun. 
9,ni,bTThoi.L.0iimT' 
IM, »-B, pp. «-IIH.«pl., 



•t mcTctcaploal SacUI]i: 

tn, iwi. lio pp., a pi. Coat 

irih imerlmn Onleopteni, b 






BiograptilcaL Catalogue ol 
ieni, bf Wm, BeatemaBIlHr. Ill pp.; On Uw Stroctnre nf the Fluarnelgma 
pi.; D1atoai4ittiia(ar« — tlta lutDTprMatlon of Mloron^pleal IniBgu, by 
il,: What In a Dlium— a l«[are br GhuB, F. Ooi, 38PP.1 Cordylophora 
Fomu n( AnlmiU Life, b^ Blepben Helm. B pp., 3 pi.; The Anntom; ol a 



IftiaiHA "•■M. K. Y.— DnHd F. Dau: K Q 

NoAMAL, 111. — see Champaign. 
OKBUir. Oaia.—Obtrlin CoUeei; Lsboralnr 
Lim of the Flowering and Porn Planni, 



le FbIIi of NlaitBn. G 



■a br AJbwl A- Wrighl, »a PI 



J Le«l> M. Uc- 



••ruio U.TO. cu.— 



;. BruniiiT, I^chiKd Sfan/ 



Anannl .Boport tor 1 



11 gBulogy o( s 



3 loapfl, ] la pwket. Can 



I. IW 



pp.,Tpl.,l DM 

iBHa, by Bobeil T. Hill, nl 

ire of PniUanc 
la pdcl(e^ C 
1 a PomoD ot the 



iDd the Hot Spring!. 

ocket. Contains reporte on the Neoiolc Opolagjr 



Ic geologr ot the alale; t 
John 0. BriuiDSr. 
1 report nn the Geologj ol 



J iteglon. 



i,bTi. 



m fori Smllt 
annul Hsport <nr IDW, Vol. I, tn pp., II pL, *e (Whtbb m leit, 1 map m piwkei. GontHln* h 

Piln poctiHii BlM> t portrait nl John Pranc'la Wlllunu, the Bntbnr, who died Noreoiberti. IBDl, )d>I 
■ M ihe printing ot tb* raport wa* compleled. and before lu lUiirlbnilon. Onnlaln • report nn 
I The Ignvooi Bock* ot ATkaiisaa. by J. francm Wllllamn. 

.nnnal Bapntl tor 1891. Vol. I, Ul pp., 1 map In pockeC Contalui a repiirt on Thu Hioeral 

len of Aikanna, by John C. Brannrr. Fh. D„ State Oeologlit. 

knnnal Reinrl tor len. Vol. I, IM pp., t pi.. UDd a Iwo-page maji. ContslUE a report on The 

n IM-posln of Arkanui, hf B. A. F. Penrose, Jt.. PIi. 1>. 



1, IL1.-J> 



'. tO»-33<.Spl.; 1883, Pacta I I 



jDei The Spider Fanoa ot the 

n TaiM and Souibera Arliu 
I Orewiliinil Eipedltlnn. bj Wltmer Blnna; Gontrlbatlonn 

la Ueehan; Uitiaral Localllleg ot Philadelphia ani 
I JeSirl!. and J.T.U.Cardeut, U.D.! AOoDinbDtlDDintl 
I B«da .>t Teiaa, by Edw. D. Cope; A Calalogue of the Ft 

1 iKc and Uioao nnplored bf claaaleal authora, by 

Islun of the Korth American OrenloDia, with no 
bi that eroup, by W. a^ Bcolt. 



nun of J-hOaitrliiMa 

, 13 pi. Conlalna Rotaaon Some L 

Birds of Buryej Ijike, Pa., by Tio 

>r Cayoga Baaln, bj Kattian Banks; 
ni. b} Samuel N. Bboad*: Birdji < 



ig>, IIWI, Put III, p\ 



nilUmaiihtfnl ManUtt: fcncMHlti 
iln>: tSatanu tbo Pili 
iiul laa. IM pp.. <wnM 



I, SXVIII. N 



IK Ihmuifli mi tr 



AmwiMn S 
iHiuiliilditr at tei 

by w. a. w. Bi 



DiiiWI a. Rrlneon, Vuc. XXIX. Htt. 

llfn|Ulb> UnHal, l>r n«Bl>l H. PHWI ■■ 

i>r Uh, In twWrB l>raiH7lT>aiM» trr 

ir. nj K. umiId BaiHv; Sntam •« (Wiat'uiB tK. 
Fiirmatiia, by II. B. Vanrlcki Ut»iir>allna« « lb* 
\u Heilprlti; Vnohiilmm if the TiiiikH, HUibi ^ 
UrUilcTaLi! or Uu UIMB ludUuf. by jlJIhm S. OU 
<>1. XSX, un. NiH. in loa las. -jM pp.. cjdWIhc TIu> Tump«nu Hid Alpio- nxn* •( 
: VolciiniHM lit MkiIoii. br Pnif. Anoelii IIMIprin; Ob<u>rTiiIU>n< on thr failnvMca tafk 
MsUAi. im Ibe MuKiib^ LonKnuvo nt Mnloo anil Its AtBnIUH. >ni| Sliidln w SnriHl 
■liuucaa, by Pmt. DboIcI O. ItrlDtalii A Ui)nlrtbiillrn la la. v.rt>«nW> P» 
br Pmt. K. D. (tnpa; A eknlcli nt (hn LIfH i>t Jowpb I.>l>lT, U. D.. U. D. 






IT PUinilHI IMh 



In tlw Sludy of FitLk-tfirv in miiHl«l]ahljt, by He 
l>. U. Unnion. H. D. Ut n( siirniiHg Kcmbn 
!ted toJiinniiry». IMS, byBmr]' Fhillipr, Ir.. U pp. 

. .jun PblliMuphlRHl SiwlHtTi M>W <nn., Vol. SVO, Pwu 1 ami U. M B*i . 

- Uncrlplfon ril ■ SkDll nt Hiw^nn)t Irldn. n.ip- («tlti S iiLh by JA- 



•nil Lladatal 

UlOlSIUlB 

I wild "pi. I 


Ph-P. Ai 

Mr.t.brB. 

bjr K, D. C 


rtlden. 
0. Ooi» 


AHyu 


Horn 


.o«l« 0/ lh» Poi««b,K!r™ul Arch- IH 


tbekW- 


-T^ 


>f lb* Bp^rlBi oi Ibi* Tald Qoxioa '^—"•^ 


»pl.). 


edltadhr 




Munrr Pttllllp.., ] 




Dr. J. CbmoD Mom.. 








Wuiwl Am 






of Phlta-MpKta.- Procmirtlniis fur Uw 




MT-MW, 


m pp., niun 


mu.pl«l» 


an.lflR< 




Ub yuan l«ai and IWl. 130 pp., vlUl pi 


iHlUd 


Otpirwi. 


;v>iw|ilKan(u 




S-r»p- 


J. F. L«l.», 




ncld AIIVS HA 


iwl l» It c 




E-tert 


IDIildla, 


J-arl 




>luwM 


p>nt.s 




^ 1 nbniu 


Part«, 


aliHU. 




Jmn. Put 11. laghwDi; Parts. 13 


Hb««. 


p«t«.« 


*«U: P»r 




Parte. 


atuwU. 


Wamern IIl1d,ll<^ Pari S. 8 dwow. 






AlluU. IU>p.«t*HH 


and HBH. S rt«*^ w!Oi SB vtufot ••> njYlalonii and pan 


Mloilii 






Kt wnntlga, IW8, 






m, 




0-UlDKU* 


ol iba Siaia Qeob 


JLOTIMU 






iniran 




Kboui u.ooa 


•IwcluiHia. 














t>lcl1i>niu]r->rF<>«m 




». i.aw pi>., II 






i-oMbrM 


pasHofi? 


l>|-f»cHO 


.o(Brr«a. 









irlobnF, Carll. «M pi 



Buport at Vmi[rt> 



41 maps ukd cbarlB in podti'U 



: Klrparl uu tbo KniLii(tTO> 
Hln, and JuiUsIa, *ia dwcrlpUnno •>! Uw ClInbHi (onU m 
inlDOs OrlnkBoy Kliiaa.wBd mlnas. nod Vtinmnmn Iiibmi 
pp., 9 usoLogliwI Dup« in poekata. 

ntomarr rinal li>p»n, t8Mt A Smunuirj OewrlpLlnn •>( 
Limaa, by J. P. lAalay, SUIa OnnlciglBl. Vnl. I. T«l pp, 
niulan, CHUbrian aiu] Uiver Silurian (Dnnallnni. VuL t 
I llluntmled Willi IM plates 



inmaiii ol Aiiriculian Sp«lal Bepon Kn. 0^ 18 pp. 

A Dwcrlpllvu Oatol<«ue oI ttaa Qnmw ot lAa Dallcd SMta 

in Mew Urisaiio Kxpnllldn. by Dr. Otxi. VaHjr — Ovimrtnivni 



ag pp. T31 U Un, 
a*n. Vaaar.-llik. 



Attrlcultiinal S<iol*ty. U1 pp., Tt pi. 
Nebnrta, by Bitfban J. Wvbbw. IM pi 



e. by yobn SUnion O 



1. Ph. v., prntMHir 



■lalad frum DIB u: 



UoHQB Ot (ba riaBB uT 
u SiHiB Uoarit nt agn- 

n on Ibalr pbyilalagj, 
miti: also eUapctra no 
I BnUoy tn UKktgtm 

I Pflani 



>r fVai'V. Aoon Mt Ormil JtulMfng, I 



-j-i™niB Hnnieiilliirnl Sncletj'. H pp. 

TbD Plilladelpbln MeellnHnrihe tnlorniilloniil C 
111 pp. Pmm the Amsrlun Ghinlngliit, Junu, IHM. 

I)BW>rlpllTe Tabis i>f BtanBiila, tMII. -1 pp. 

TbomuSUriTHiini. U.A., D.Sc.. LL. t).. P. It.s 



Tlw PuraUUnioB n 



III boron the American Phllnanpbjciil Sncliiljr. DeovIDtH 
lull. K. StulOi, tit Saiilh rviaHlh ((mt: Phiu mtd Trpw, b; Bonjasilli Vttrw, 2 
IJiDia null bnlpi fXF thow whn mile, iirmi, tate]). rasd. or le 

Report on Uib Birda ii( Peonsjltanln. wlih tpeclul referen 
4,unu ■tOBiuli euimniUlniM, br B. B, Wiuren. M. P., iM pti., luu cuiorod platH or IHI bbnla. 

Piwiedlngi! nl tho Opwilog if the WlllUamm Ftm Sehunl ol Muelunlcal Trmliw, OctohBr .1 

A BkgtrJi n( tiie Ute al Jnneph VkMj, M. D., LL. D., b; W. s. W, Kincbnobergar. K. V., M p| 
Willi llUlognpb pnrlnilt, Bapnoted April K, IBM, from Proc. AmHr. Fhll. Sac, Viil. XXX. 

Tbe PonUnd Culalogiis of Mnlns planU. necmni eillUnii, by M. L. Fsrimlil, 33 pji., irltb blai 
liitnrlMiea. From Ibe ProcaedlUK^ nl tbePnrllHnil Biiclel} af tTulaml Ulatnrj. 1W.L 
<i««w«U|i of PpoMHluonta.' CiiMI<<s<ie and AnnixinDenwnM, IIOI 'ITi. 'JTil pp. 



It fcnHl hnblt^, bwcd m 






PoBTUND. Km.— tlbrur* JiiortuMoii.- Wih and Mlh Aiiniial Kepoft», 
PODUSBKIMIC.- N. v.— Kwmr Brortfri MiKfufr.' TtiiinaeHc.ni. c.( Vn* 

Bclenlldo aeclloo. Vol. V. 1«87-1«, IW pp.. with porlnUl n( W, o. 

01U nrlHlnd aiUiuiUac papan n( Knsl InleraaL 
Ricm. Wii.— Radiu <:wU|ia.' Giroulur (or ilie AcodBDilc Vwr imu-'Bl. 
KouBUTEB. N. Y.— JiacAa(«-^i>idmvo/ATle''iH.' Prooeodliigi. Brocliiii 
S»rBAV«iiIo, C1I.IF.— OilVornla Slair Bonnt n^ rwiulrv, JMndi If. Atorm 



r(qri\<atiit<or[UI/lirala. A. JW. 1. 



Annunl 


Report f 


r tl«». 


IlKuretln 








Hepon (o 


p IKBl. t 




s— ACon 


pIlBllo 


(be emu 




Bdles fa 


■«PP. 






Bep<jrl 


or Uw C 


OTllT Bf 



IUih.Craled by 4 colored plati»al 



n Penlii. 4ud enggntlniia 'Jwrel 



uadlos FertlUton; In- 



>; ibair Kalunl Enemies, E 



I: Pan I. PUIsen Veara wl 



OalUoroU OIIVB IndmnT: Pr ocomllngs of 



: Pmceodliupi of Cbe 



poacli Yellom: A Warning to 



I. Peaeli-Tree Borm 



BndBtlon«, by B. it. Leion 
d IB Lbe flan Oabrlsl Valle 
ig Decldnoiu Prult Tre«. b; 



Lawa to PiDlect and Prnmots tbe Hnttlcnltural Ii 



id Spread of lajarlona In 



la aod Practlae, by £. \t 




KAK8A8 ACABEMT OF SClEffCM. 



CBlIfnnilit Praac IndBnlTT: Hinnrr Hnd ImEwrUnn of the Pnm* IndaMrr. Hell 
laOon, VansUM, Piekiug, Ootlng. Packing, and ProdncUna. b;' B. U. Leloog. M pp.. 

PmiHflaUiiD: The Bearlapt o[ Cltroa SLid Dcctdiimi* TreM tnnn S««d; Buldlns, QiallUi«, uri 
ApiilluicH, h)' B. U. Udong, W pp.. N unB. 

C»llti>mU S™ie for Judging OltTM rriUta, » pp. 

Elfihtti AnnnBl BHporl of the State Miaenlnglat, tot the reiir 1888, Htl pp.. lUniRnlwt bf bu- 

mnttl Anniul KepoH, tar iwg, SSa pp.. bound In doth. UlannlBd bf IH ptaolognpll plM«. 1 
colntBil lltbnsrmph plnlett, 12 cmna eectlnfuH. and twTBrBl waiHl mapri. 

TiMiih Aannnl Bepnrt, tnr Iwn.SUpp,. lUiutnted br DumcTDqx pbotosnpblc uhI ottai platM, 
luup?. etvni teMlaoi, ate., SBd iiHiampaDled by a poiAet holding die Iurg? gnoliiglal raalM. 
Locn. >Ia.— nu Aaaatnt sf Setemu of SI. LouU: Tnnuctlnn*, Vol. V, UW-'tW. SIS mk 

Vol, VI, Ko. 1. Appeodli to the Catalogno ot the Flon or Nebcwkk. bf H. J. Webbec IB pf. 

No. 'i. A Osanwtrlcal CnanrDctloo tor riDdlDg Uw Fool ot the Secttoon d( ■ Co 
by^edmund A. bugler, pp. (9 t«. 

TAt JfCuoiirl Aitaii(«iIQardB>i(Sluii:'>). I*n)r ST*, IVdlsaH^ Mmsiai-: Aaniul Bspon. ISM. baua 
10 gT«ea cloth, IM pp., aDtli)u« paper, 19 phntntypLc pi., S ••otIimiU pl«tH afthegsrdm. 

Second AqdiwI Report, lS9t. lie pp,. 4 phnU>. and U Ulbo, plslw, a Mntlonal plain □( lb* gar- 
den, Oonmni a paper on a Rbtjsioq o( the Amerlcsa SpeelH ot Epllohlnm, bj Wm. Trelauc 
Thlld Annual Bepon. IKai. 17app.,tSplBla(. Book cmCalag papera oa BsiIsIod of Suinsi, 
br Km. TrulHiuw^ Yaeca Uoth lUld Yncca. PomaBtlon, b; C. T. Kllef, Pb. D. 
St. touiM fNiBIlD ttbrarv: Anmuil Roport, 1890, M pp, 

waiiam TrrlaiMe: Berlilon of North Amerlisn Unocee, W pp. Fmm Tnini. SI. Lonta Aoatf. 8«i. 
neiiainn o[ North Anterlcaa Ulclncia nzid CelutnuMK, 18 pp. Frcmi Traiu. SI. Lonle AoaA. 5CL 
■rtulifaplaa CTtitimUa: OatalognH. 189D--91, !Me pp., leTsrol lUnttruttooii. . 

Thp Total Eollpw of Ihe Bun, Jauimrr 1, 1888 : Bepait of Wuhlugl.»i UnlTeriltr ef ll|w* panj, 
UBiSU 11D.. M pp., a pi. 



»l<Hr Riul i^Mtu Ltbrurt: Ninth Anniial Deport, IBBO, 13 pp. 
lun, Mut, -£>>« AuHtud,- Biilletlii,Vol.XXII,N<H, la(ol3.1Beu.pp,IU(tol(ia: Vol, IXIU, UM, 

IBO pp, 1 Vol, XXtV, 18B3, Noe. !-», pp. 1-Wll. 
ftutmlK aoulMi^ nf Scfiaot. 
IK Dmno, C>ur.~C. S. Omilt.* The WMt AAierlcnn SclenUst. Vol, VII. 1B9I, Koa, M to «^ pp^ TS M 

ITS ; Vol. vm. No. et, Uarcb. ISM, 30 pp. 
>n PiAsciacn. OiUr.— CUII/Virnta .Icademv oT iMnuKi.- PnMVHUugn, second eerlea. Vol. □, MB. 

inn pp., U pL, ud a map. diQIalna PMrographJcal Notes trom BaJ* Calllamla. Max.; ]T»M 

iindE«giofCalltomlaDBInI<|8r>athAmericBD Nemslognathl ', H«« Birds troni Loirer Callhir- 

alH, ■adOoneralOrDltholuglcalNotea; Plaata from Baja Oalllornla; NorUi American Ku^or. 

blacen^ Blrdaiif Lower CalltonUa. 
Vril.tn,Part l.lMl,llapp.,3pl, Contains AddmoDs to the Fauaaot San Diego: Noceeoattaa 

OwJlogjotJiaJaOiaifamlai l*nd anjl Froab-watef fibells ot Lower Oalltomlai Ke» OaUfOTBUa 

Oocailnnal Papers, HI: KTOlallon ot the Color* of North American Land Blrdn. bj Oharlea A. 
Kcelar. tU pp., 19 pi., some of theni calored. 
San ymnrUea Trt PubUa LOrrarv: Beport o( Uw Boiiid of TmMsBC. ISM, M pp. 
r««Bfcal *»l»l^ of tilt t\Kiflc 0)o»t.' Tnunacllons, Vol. V^l, No. 1 April. 1890, pp. 32-8*; Mo. S, 
July, ISM, pp. a-lt3; Ko, 9, Jannary. imi, pp. llS-ltn. 

Vol. tllLKo. 1, June, 1891, 148 pp., DonUlns artlclenoa Slnei PavMuenu; Hrdro^Ieau B«- 
Tator; AbraaUe Cnmngt Nlcarugus OaonI , with mapsi Cyclone Belli<, 

Vol. IX, Vo. II. ppl 28T~30a, contains Ballnay EnlisDC« U> fian FmnelBcn; and A Toposrsph- 

Ical Map ot Oalltornla. 

•KTi BiBBiH^ Ciur,— tenia Barbara Stxtely of Satural Baiory: Bulletin, Viil, I, Xo, 2, M pff.. 

fl pU, wnlainf Fmi» of the Channel lalauda: Indlgenoiu Shrubs of Santa Barbara Omntyi Mol. 

IUH3> of Santa Barbara Coonly; New Staiills trtim Saola Barbara Channel; Boltalana In VlclaUT 

K—r. A. avxpiBn: PedlaCoi 

Tralu, St. LoDU Acsd. Sol. 4 pp.. 1 
Sotea tia Uie SBt>Garboaif«TDni Si 
Sew SpecKaof CurbontfaroUB Trilo 




TWENTY-FIFTH AmfUAL MSBTINQ. 



BlUlosnipbf OC tba O«01agr o' UlHourl, bj- F. A 

di tram UlHourl, b; S. A. Ulllu. ButlstlD 

p.. canUlOB: Sballs of Vettla Ooaatf, Ula- 
<p.. and Pcllle Coaatjf PentremltM, Uj Dr. a. Hmnbacb. 3 pp, 
a BrreLnoM, P.i.~Z.>lk(oA fiiiMrrtlK.- Reginer, ISiia no.. 1B»0->«1, ISO pp.; Wn-in, 1*1 pp. 
8FWireraij>, UAji.—Stoloairial Suniev «r /IJInoto, jt. B- WorUm, 0(rw(i>r; Beport, Vol, vnr. Oeo\ogs 
and Poleaiitolosr, (Klilad b; 
ontolodT, bi A 



» Oeoloitlit. 



ETHStl. 19x11 13 

vm. and 4 ifeologlcBl n 



of IM p] 



eology. fay A. H. WorlliKn; FbIk- 



WiHH.— Tbfoma ^ntdenv 4f Scfffbw.- Proceedlngi — P&pwbj Hon. Jmnefl^ 

iDfE. bri>. — Barton W. Kvermfinn: A ti^l-ew nl iha Species ol 0«rr«» tc 
eri. by B. W. ETemuinn nail Sotli E. Heek, e pp. Pioc. Acad. Scl., PbOa., 



il FLthw from the Unn 



Gharlta H. Boltiiii 





-blUed UagplH. tij Bartoii 


A LllI of 


le FUb« obwrred la tbe 


a W. Even 


Man. Ball. No. 1 Brool 


A Rerl.Lo 


of me AioBrtcaD SpwlBi 


wk. 17 PI 


, Pioc Acad. NU. Scl., 


BU-d MIST 


Mob, by Barton W. Evofn 


DBMMptlO 


B of a New EpeelM of rm 



it BlgblMR Nixr Speclet ol 



r, lodlao*. Ly Iiavid Starr Jordaa 



1KA. Kisigt.—KantitM Slale Board of AgriciAUurtt Of. Hohler, Stcrttarv: i 
Wea-'m. Ml pp.. II pL. B geoLoglcal «kelehe», wBathir map*, and m 
onlclcs (in OwIoot ot Kiuua< Sail, bj Bobert Haj; Loco Weeds, by D 
lu n'eneta Kaniu: Ila Water Bapply and PoMlbllltlH, by Bobert Hay: 
Dc. »'. A. Kellsnaan; Hot Wluds ol tba Plalan. by Oeorgv E. Ourtia, i 
BiperiiuaDi* in IWO (or tbalr 



entb Blannlal Scport. 
J. E, Bayre: Irrigation 
I » taupt-, Oblnoh-biiKa: 



m of Coi 
;hlet ol PnnMiy. ffasblaglnn, D. □.; Irrigation for IInin»- 
■tpaderr ID Wastero Eunsaii, by Col. W. Twoeildule, sl>U and bydrauUc eDglneer, Topslu, Kaoa.-. 
UetwirolOKlral Suiamar; lor UW, by Prot. J. T. lArewell. 

BlHbili Biennial Repoit. ISSI-'W. COO pp., « Ogt., geological map, and map of Uie ataln. Con. 
nilni pnpf n on (teDlogy and Ulnoral Beeooieei of Kanaai, by Robert Bay. F.O. S. A,i Loco Weadi 
by L. E. Sayre. Ph. a.; Salt la Kannaa: tU Oompoaltlon and Uelliodii of MiuiDfacture, by ProE. 
E. H. B. Bailey; Key to Kanaas Tree* In ttaeir "Winter Cnndltloa, by A. S. Hlichcock. SUte Agri- 
cultural Oollegei Piaetloal BeneataoIaOenloKlcal Burtcy— lomeaf tliHratulti anompllebed tn 
Kansa* by (he UnllBd atatea Qeologlcal Survay, by F, H. Newell; Ohlnch-buan: SiiwrliDaDto In 
isn tor tbeU DealiDctlon by Dlsenee. by Otaannllor F. B. Snow, Unlrerstly ol Saofui A. Fre- 
lUnluary Keporl npon tile Varlvly Bud Diitrllnillon ot Kanaua Trees, by S. O. Uaaun. Stale 
Agrifnllaral OollegBi Tbe Onilook of Meisorologj In Itanaaa. by Prnt J. T. LoMiwell, Waahburn 

CollBgl.. 

en«n([Sov«BibBf 18, lS»0,lMpp.: Eighth Biennial Itepiin, tor the period andlng Nominbm- W, 

isn, \S6 pp. 
Slate tntpHfoi- of Coai XIna. JoAn r. Stiuarl. jMj>«lDr.- Foilrlb Annual Beport. IH9<I. US 

FIttb Annual Beport, tavi, X pp.. bonnd. 
Xd-wns ainit LOmtrv, a. J. Dmnlt, Slalt lAlmtrtan: SeveuUi Biennial Beport, for Ihii period 

ln« JuneSlMMO, «Upp.i Eighth Biennial Itepotl, for Ihe period ending Jnne 30, ISBl, M pp. 
Kanim fVraUicr S<rcln. Fnf, J. T. Lorcirtll. Illrrrlnr; Several monlbly reports, Irreijiiliir. 




Tnink B*r>n. tw ita r- 

Purba^ IM pp.. II pi.. In ■»! 
porw. n W ii« i» lUpB«.ti» 



'pp..!* pL I 

iMtMnl IMna*l»pp.toaBa 

k4 UM^ IV ft. A. nxtos IH t^t I 



lawrnaiiiniii IxrHCnrgr. vonuiaina ih* 
,. nr profTHimul And m 
««ni>el E. C-UILDn. utn. 



upp.: t-itum. lUn 



^>r OiM jrmt mi (M pp. . fur IMn, tU {.p, ; tw UTt, 
lOrlifn. HUvfLi f'lr IMV, S«pp., tiir tIMI, nipp,^ (n 

LiBlud nUiH i:<>rwi Mill (hndaur Nnrinr'. MiS ea.. (uiiad in iHUut. BB)ivt lor IBai. 
pp.,!aiiu-tt^m*i<a.toMttl. Itoponlui i>iM.aUpp,, itlirRs oupi. bil-tal. BcponlnrlMa, 
Pp.. M Urjfa tuniii, faiianU, Utqwrtuf U» II. B. !licanicni> Sumring Pvtr, ISAtifixm B 

rlDcHunt^ii iif Uh> ITiirlil, pHparadbr Ouptuln Oeurjia H. Wlwdsr, Oorp* »t Ebkibht*, tr. ft 
UA pp.. i iuH|jii, foUlBiJ. iind 7 (|UArt4 plmUm. cniHl«»nM if Iwl^uffrtrnr 
itiipb, pb«(uilnci>i(tiipli anil chromnillba^nplilc wMpt uf parts ui 
Miiiiinii, Jan. ■nd Jiitnria. 

D, 8, Oauloirlenl aui] Oa-iiimpblcal Unrmn Mao cm., Imarul In c 
n( Iba EwlMti piiitlun nt lb« Ulou Hminuliu, aod n reiflari ul tt, 
W. I'mnll. 118 pp., onarvl plalM and Oirara*. Usulivn "( l>»> B< 
bin^. UKipp,.1ia«uraa.*imi«DrULBaifull'piWBilH, anrlftriiiarV}! 
tha Boorr muuotnlnn. OonirlliDllnna lo H<irUi AnnrloMi IHhnolos; 



Lllaol 




1 J.U». 1. 

Mpp.i y 



>j I«*li U. UiirKnn, Ml pp., U Ok*.. Indaillau •enm 
HI,, wosmdrir lo Tho Edumllonut. lopalK. ' 



ii.Xi><i.n 






Wpp.; \ 



I, imo. X 



t. 1«T. 



1, HcM. Iln 10, 3H pp. 
ir FurlAaalloB. br Cul. Vm. Twenlrlale, civil anil brdraulic HDitiDMr, Ta- 
p*lia. n pp, Koiul bafuH) ttaii Statu 8uilbai7 GniiTsnllnD, llanbuCWn, itani., Dacombcr S, ISM. 
tfuMAarn VaUtf/t Utbaratarv: Biillatln, Va. lu, Vol, tl, pp. H-«a. Duesiaber, 1889. Onntribnilan* 
Ul tin PilaNintiiinitf at ttaa PlUna, No. 1, bf KmncU W. OH«ln. 8. It. Ha. 11, Vol. n, ppL SR-BD, 
HxTBh, UWI. Oiin'liU aDIIraljr ur * papat " On ins S«ii.l*tnne and tba KpaoamiaB Shaln or Kao- 
«a." b» r. W. Onifia, S. B. 11 pp. 
irpMii'» (ManOlaa KnpotUton. Kannu Dtp-irlmnl: Bii-irl -if tbe BoaM ot Bf viae;er« Kaasai Ri- 
blbll~l'nM«Ml1Ti«ior LboBnnril. 11pp. 



a ttie aroi 



aaroa.S.t.-Dr.a 


.V. Uh(, Rq» 


WM,II.J.: Bamarkt 


Atnarloau IKwm, 


V O. X, B»V 




awn D. HnltlM, 






ttoui and olbor i 


Ha»< of Bowo 






"Tliv UlgHU 


u ot W«Bda," Blc„ b 


A»n<«] Uaport N 


•" ■'■"•I A»n-i 






TWESmP^IfTS AXVUAI. MtSTnTB. 



■iviaiim. Juj.— See MoniKonwiT, Ms. 

uIbIovIl-uI Suolrri nf ■rxifttiiBio'i-' PrnrwdlDgh Vol, 1, 18§a->81, 110 pp. Uurvin Mamorlal Hi 

Vol. II, tno-'IM, 194 pp. Tlu> Prlnclplen nl Zaanrogntfiij. bf Tluatdarc Olll; Knrth AniBrl«D 
tVTUIdc, br O. V. K)lci)': Cut^n PhuH In tbe anologlcsl Ulntorf r>I the North Amerlnn CobU- 
Ldered, by Ohu. A. Wbltv^ Plant! wldwl la Ui* Flant n( Wuhlnirtnn, br 
orth Amerldtn B1M«, by Rolmrt RldRwuj-; Now Blfda Irc.m KitinttctuiIkB 



8. 180 ff. The ApplliTOtlariaf BInlogy le amil 



anHla: Addllli 



WublDBtMI. bj F. H. Koowlloi 
Vol. IT, 188«--e8. IM pp. De 

BegloDlnga ot Amsdisn Sclencr: Thr Tbllil Oenturj, by Q. Bconn Ooodm Some Amerlcaa OoD- 
cbalogUti, by William H, Dull, vltti portrelta o[ Wlllliuo Stlmpeon, Ciipt. JinHph I>. CDuUiriiiy, 

C. am HerrlwD. 
Vol. V, 1888-'W. M pp. Deep-wAMollnnkt. BDd the Odnditloas under vUcttlbejEilit, by WU. 

Vol. VT, l89O-'0i, wo pp. OnDjnMDlcInfluBnewinEmluUon.by Wiii.H.fiiill: Nsn-daHrlnuni 
■ Qd Neo-lAjnATcklitm, bj Leali^T F, Ward. 

Vol. VH, ITOT-'flB. Ttie Oeo^raphlc DlstrlbuClcin of Life la Nnrth Amevlca, wltb Hpeeljtl refer- 
CDce ui ttic Mammalia, bf C. Bart Herrlain. M. D. April, isn. U pp., with two-pnet- rMlored 
blo^^eflgraphlc map el Norlh Amerlco. Si^me iDler-relalloDB of Flaate and iDflecte, by C- V. ftl- 
Irr. Ph. S. XHy. US2. pp. Sl-IW. u flgs. Third Llat nl Addlllniu to the Flora ot Wanhlnfrton, 
n. C, by Thirodor Ualm. June, 1HI9. Pp. Iue-131. PUnU of the PrlbUof Iilanda, Beiing Sea, 

by F. H. Koowlton, soil other piipen. July 31, ten. Pp. U 



1-. NflKoi 



and Jollico. Mexico, by C. Hart M( 
lean Uootlilr KIcroKoplcal Jmirua 



I.M. D. 









I1-M8, 3 



.: DUtoma: Tbair Lite-hlatni? aod CluntflcHtion, by Fred'k B. Oaner^ Hicro- 
I Hlituiogloil and Pathological TechnUjue, byl]>T- 
K. C. Bnrdan. U. B. A.i Koch'i Cure tor TubeiciiloelB, by Frederick Oaertner, M. D.; Heredity: 
Iti Part In Orgaplc Evolntton, by Ptuf. Henry L. Oibnrn: The ADunnnlncsl Fermentntiloa of 
Drine, by Veranua A. Moore, M. D.; Introdo<Unn bi Blamenlarir Blnlcigy, hy Henry L. Dsbornt 
The Oerm Thenrj. by £. H. arlfllltaL Trlchlns Splralle, by Dr. B. M. Whelpley; Un a fiaetarial 
IniHl Dlieuaa. by S. A. Fnrbea, Ph. D.; HtcroKopIc StroHiiie ot Btevl, hy p. H. Dudlej; The 
Eiulutlon of the Compuuhd Uicmnwpe, by J. Ualim Lamb, M. D. Vnl. XIU, tsn. Noi. 1 to 8, 
pp. l''J3<, B pl.i ObaenallDiif on Stalii1n|| the FlmtelU on Motile Bacteria, by Veranns A. Uoore, 
M. D.: Btolottlail BiamlDntlon ot Potable Wnter, by Geo. W. Baiter; A BeantltuI Bbliopnd. by 
Che*. W. emilej; Rodlnlerla: Thelt Llfe-hiitory aod their aiaaalBcatlDn, by Fted'k B. Oanar; 
PrutlcHl Stiidl» la Ulolo^. by H. L. (Hborn; Od the ContlDulty or Protoplaiim Ihroaghthe Cell- 

pnEiltlnu, brB. K. Ward.!!. D.; New Deamldjifma Ne* HatDpihlCB. by Wm.N. Hastlima; I 

blwardi, M. D. 

liltvri: Vol, tV, Annual Report 1888, Arkac 



(ilOHlcul Survey. TM pp.i 10 pi., map 
Wwitalnfttiin County, by Frederic V, Sli 
ner mid F. V. OmlUei and Motei on the 
AKKhnnlan ItulltuHon. S. P. Laitgltf, t 
the year ending July. ll)l»,«Hpp.; tnr 

emiUuanlaD Conlrlbutloiu to Knixrl 



>t Ibe Board nf Begenb 




VnL XXV. 



1 map! of tlw ColUd BBM. M(7U «m. 
wnUiHt AnicU L fnUMiirle Fiablnc 

I.. J pi. Art 



MwMnf An«ullu,IV«tIuiItK. WEdwinlll.CVi,*. H; 
Vol. XXV[.i«u,i>mtiUM; Artimal, HawirrbH o|«in ' 
Vnnniu or OMtalD Tluuiilnptalilf*. hj B. Wen MlutelL U. V.. *oA 
IM pp., ft eol. pi. of IT a«L Art. IL OmmU nt (ba ArlMldic, br 

!ti>, im, IMMt, Thi> AMtomi' of AMrniiiBli I 
cipliinatlon of Um i>1mi« by j, Wsii«r Fn'liw. 

Ha, 873. 1M>. Itli HpBMaa lit Kurtli Amarla 
tir A. Auoriili 11 |ip, ■iplniuilnn nt plUw bj [ 

Kn, »U. INI. PUlM^ pr*)iiiF«l tHIwHu ilw 
roraai Trow "I H<irlli Anu-rtm, b]- An Unr< 
n, 1, Magnnlln BreDdianra, % K. «lau«; ». H, 
tcrai 10. Tllln 
11. JK. pKTf Iflnn; M, 

■rlTUileii: ««, a f irKiiiluiAi to, 0. aw 

.Vo. NUl. BivarlnwnU In AMVdmi 
rjiipp., llllp<,. inpl. 

Vol, XXVIII. l«n Llln BMurls <it Nnrtb AniarK 
bnwllnii bablta aii<l snii". <>T Ubiu. Mm'tlns Onptali 




Bmltbaonuu Hlarallaa 



ho. pi. 



I Ulrda. wHb HpKlal n 
J, A, (ratlrwf), Htrnnmbl 
( a««- of BBK 



>L XVl, ii 



•st Dortti AmorlHi. bj 0. : 
Datura ut Bopantiorr Ii 
lUvatd O. Hli■ka•p«M1^ 
by Hun 1 1.1 Olraod IllloR. 

V»|. XVII. I88U, lun |i 
KillUil bf vrUllain J. filir 

Vol, XVIII, urn. The Smllhaai 



bi of Tjnnh Amprlcfi. by Ovi. W. Tryrta, Jr 

inlana). ISO ni., HH nica. IL Catnlc«iio of Iho I>»t'iil<pa Diputfa 

Mil Saden. SM pp. lU. Tlio Tuirnr LsctnrsaL I.«ctiin> til. The 

oalliiu In Anarli* fiTler lAatHan, Acuprnaure, ami TiiraUm, b; 

It pp., 1 pi. VI. Wt ol UfacrlbaO Speclw of Biiuunliui Birda. 



itlnii Ci The auilIIuHiul 






l.XII.IiUn Pro«eiini«ar>t theUnnwlBIatHKi 





« I'hllnnpbim StvlaCy" 


im*,UlBpp.i Vi>l, n.Opbibor 


l8H.t"N"Tember,IS18. 


IMO. ITS pp. 




Vol. lUa, IWl. Uauuiir .tf 


Jume. SmlUw'u, hi. Dm 












> of Ihe V. a. Sallon*! 



souicen imd (be Fliberlm at Uia UnlU 
an pp. No. i*. GoDlrlbntloru M the 
vlib itta Hi>wieate Polar ^EpedlcLoa, h 



ot lbs ALlegliBnT reglcio, with a Birnnpaii cr the Fauil; 
Irs of St. Croli aud tbs Virgin lalanrtu, 1)7 Bamii B. F. A 

the (MunvQiul Collection to tUuatraiE ibe Animal Ito 
Statoc. prepared under the dliectlon of G. Browu Ooi>de 
<Jatural BIHtory at Arctic ikmwlca, mode In Connedlui 
7-'78. bj Ludwlg EniDllen. NoiuralUt of the EipsdltloD 



Vol. IMV, IB 


Ba. BuUatln 


a of the rmtod S 


jilu« National Moieuai, Vol. UL So. 16. SynopsI* 


ottbeFlahnoI 




Vol. XXT, 1883. (See Vol 


XX. nboYB.) B 










wltb map ot BstlDB atralt Vol. V. OcWher. IBW, 


to Decembor, 1883. 190 pp 


FroceedlDge o 


tbe Biological Society of WaablogU^a, \'ol. I. Xo- 


.ember, 1B80, W 


Kaj.iaa. 






ton, V.,1. 1. Feb 


ruarj. 1OT8, 




IMUP. AbftmrtofTniiuBctlooBofBamB-oclely. 


Unrcb 4. 1S7P, f 


JaaaiUT IS, 1881. prepared by J. W. PuneU. IMpp. 


Vol. XIVl, tass. The To 








City, by Goo. B. Warlag, jr.. 


ot M-wport, B. I. M pp. Hn of Forelgo Cotre- 










( North Am 








883. The O. 






ge«l ol tbo Idt 




Dbtlihid >lnR< 1 


nt, by Geo, p. Beaker, IM pp. The Oon.tanta ot 


Nature. Part V 


ABecalc 






39(i pp. Cheek 




SmJIhaoDlan Inxtltullnn, Decwuber, LB8t. m pp. 












an ContrlhulHui 




Bepon.,Bullfli 




8. •[■Uoaal MuHum. and Report of [he Bureau q( 


athnolDffy. by 


Fiu, J. BLeee 


chler clerk. 34 


PP- 



Publloai 



Dapll- 



voi.iKvin,is 






TablH, UetaorolDglsal and Fhyilcol, by Arnold Guyol. P. D., 
edition, revl«ed and enlarged. Edited by Wm. 1. Llbbey. Ir. TtS pp. 

Vol. XXtX. 1881. k Catalogue of BcleutlSo and Technical FerlodloaU (IBM to 1 
irllta CbronolDRlcal Tahlee and a Library Cheok-lliA. by Henry OHrrlligton Bolloli. 

Vol. SXX, IB87. SclentlBc Wrltlnge of loeepb Seary. Oallecleil and vnaged by S. t, Balrd. 
Beore>4iry of tbe SmlUiiODlHD IiutllntloD. Vol. I. tlUS pp. Vol. U, M8 pp. 

Vol. SXXI, 1888. Synoptical Flora ol North America, by Ana aray, LL. D. Vol. I. Port 3, TJie 
Qiimopetalie— GuprltollBoiie to OompogltK. MB pp. Vol. n, Port 1, Buoopetalx after Coiapoa. 



Vol. ixxn. issa. Attitio 



New edlllon, rerlaed sad enlnrged. By Frank WIgKleiwonh Clarke. 
I the lilterature of tha- Spectrcacope, by Altreil Tuclnfman. UM pp. 
ol. XX and Vol. XXV, sboTe. ) Bullella of Che Pbllonophlcal SomeTy 
the year 1883, 990 pp. VoL VII.fortbe yearl8at,lM pp. Vol. VUI, 



l(r, M4P] 



if(loliunblun.;J89l-18 



No. Nl, 1880. The ToDcr : 
imtong Public and profwiiioiii 

Mo. roe, 1890. The Tonac L 
Allen. M,D, Mpp. 



t, Wfi. The Oomotlon 



Biblloirniph ot tbe ObemliM] It 



'fxuatoa JailHufloa -Bar 



' nga., including ■ niiniber at 
I Vythology of the North Am 



iW. Tr»ph«Ken,Ph.D. 

Lai (Overwork and FrBmatura DlAfiHAe 
D. Mpp. 
ICBl Stuily of the SknII, by Hatrlnm 

lamlca, by Alfred Tuckermitii, Pb. 1>. 

EcceDirldtrand Gradual Ion. by J<n>|ili 

If Light, by Alfred TDckenuiin, Pb, P. 

tell, Olmior: Annual Beport" ol ihi- 
port, for Ibe yean ISie-'OU. Btll pp.. STi) 
Le ETOlutloD ot Lan^age, Skalch itt ibe 



Vaim. br J. 



A Stuiljr or Ibe UiirUwr; OinUiau ut U* Kfirlli 
ni*; sunlit lu Oanml ADmilaiii Plelura WtlHiiR, b; K. S. Unl- 
iten; C«al-inB ot Lunil b; iHdIiin TTlt>» lu tlia UDIIxl auUo, b^ C. C. Bar»; Sign t^BieiiM* 
USDUB Horlh AloHrlmri Iilihmui. Iif C>il. OutIiA U*II«ri OnUlodaEnr I.Iiij|uUUc HuiuHrttM* 
In ibe Ubriitx r>r the anrvan i>f KHmnlogr. bf J. 0. PllllDsi IIIiittrBllon nt Uir MrOiot of BKunl- 
iriit 8i(tn Lan«iiiiK«'. bj J. O. Dofm; . A. S, OatMbel. und B. It. Bls««. 

Seiuiiiil ItRpprt, tar Uin ^isiir I880<'81, S3n p|<,, iimr 4n>) Bk^, hiuI TT plUiM, InclndloR • noBtiR 
nt cnlnnid lltbi^trmptax, ^M«iD[i«nrlng papcni: Zuti VeUtitirr, hjr F. H. Ciixbituii llrU» nl (>■ 
Irnjiioli. br KrailDnle A. Smith: Animal Oarrlagi (lom Iba Uoiiaili ol th« HlMUMiifiil TiUit. 
bj it. »'. Ueanliilwi Nucajo SIlTcnnnlttu, 'bj' Wsiblngton Hunlirnnt, V. B. A.i Arl In SboU at IW 
Aririenl ArowieiinB. by Wm. H. Hulmtrti I lluiiiniteii Otiolognuof ihs OnllMllonn Obuinid Irem 
Ihe Indian* ot «(■« Hulco and Arliona In IHTO and IMU. b; JamH Buniuon. 

Tlilrd Bepnrt, tnr 1K«1-'B2, SBU [)r>.. U pU. Incluillng iwTsnl cnliircid lllbogniphs miil 1011 hpu*^ 
NiilBfl OD Citrtiiln Maya Bi>d Htilcan M&nUH^pU, by Oyni> Thnmaei On HULfcv, Labrvto, aad 
wrlalii Aboriginal CuBloio*. by Win. H. Dall; Omaha Boclolosy, br J. Owpd DorBcy; yiTaJit 
nearen, by Dr. Wasblnstna Manbvvi; PcabJOUirlc Tsitllo Fabtlu nt tbe Qnli«d suites, dattntf 



l.byW 



Fonrth 


Report,! 


r isaj-'sa, EDS pp 


. tia plaMs 


In 


eliulUig, 


Mtagur, 












tht- AUI^I 




ur the N 




Ippl V.I1 


Form an 




t In Caramlc An. 






H.jIroiHj 






ure gnxnti. by Frank Haml 






Fifth Report, (or 


t§83-'M.fl'J0pp.; 


M Plate., 


ncl 


«dldg4do 




■m dry-pulnllnw 


nnipLin 






lyunliT, 


in pMket. 






n«wli™ 



Hflund IllbugnplB m 



tbo Ualtsd eiataa, by Prot. Orra* 

TboDiiu: the aberokee Naiiun ot Indiana, glvtng tba diflereot tteaiiM and a blMnry of th« n*. 
lion tram 17BS M IMS, by Ohm. C, Roycc^ Tbe UniintHln Ctaaal: h Itarajo Ceremnny. br n-. 
WaablDgton MaRbpWB, V. S. A.; Tbv Semlnols IndUurn of Flarlda. by Clay HacCaiiley: The Be- 
llglnqa Ufe of tlie Zlilll child, by Un Tilly K. StoVBOKiD, 

Slitb Reporl. ti>t 18S4--W. TtM pp.; lU platm, Indndlnfr n nii^paK? map ot Cturlqol. (Dd Im 
uupa, SOiBi cm., nl Eiklma cnuntrlpr In Arctic Korth American BM fiKursa la IsiL AnclHit Ail 
i>( the PrOTlnoe of Chlrlqul. and a Study of ttw TaitllF Art Id lla nlatlnn to the Deialopmaor ol 
Form and Druament, by W. B. HolmM: Aldi to tba Study nt Ibe Maya GndloM. by OynuTbomat; 
0<a^ Tradition*, by Ber. J. Oven Dunej; Tbo Oantnl Baklmn, by Dr. Prani Boaii. 

SBvanlb Anniial Repnit, for ISSB-'SB, *l» pp., ST plate* («ioral colored), 3* agarH In lezl. 

"Orand UedlclneSocleiy'oI the Ojlbwa, by W. ). Hoffman; The Sacred Formulas ot tbe CMnv 



Balletlns: Oatalogue i>f Prebmt 
Will. »gpp,,np1alB%cnn»1«lni 
Ihe oairtern Uulled SUlee. folded, 
CMunha and Pnnba Lelt0r», by Ji 
Bibliography of tbe Algonqulsr 

BlblluKrapb)' iit Ihe Atbapaecan 






J nil, by Oyru 



'' eggi and neau. by Charie* 



the l>epartment of Comparallfe Anatom! 
Van E. Dlrectlana tor collecting reptllea 
f DepiirliDBnl ul Heptlle> and Batrachluu 
Parts. DlrectlonH tor collectlog recent a 



...byFi 



□eni of IDKCU. 189^ : 



bslraoblana, by Leonhan) Stejnegor. (luraiur ot 

HI. lSpp.,<flglk 

wU plBDta, by F. U. EDtnfllaD, AaBletitnt Curafair 

Ig". 

ig Inaectn, by C. V. RUey, OiiralDr iit the Defult- 

and other uieful blnla for the (nacliologlal. by 

Ul: tV. The PubllabBd Wrltlntn ril Ocnrge Hnr- 
140 pp., vlUi portrait. 



TWSHTT-FIFTB AJfSUAL MEETING . 



!1 DHCTlptira Catalogue i 



Ucpnrliil tbe Uultud auCai SbUodbJ Ml 
rildft* Iha Ffiportt of tha dlredor And tbo i 
HWEi'ln Medlca, br Dr. if. O. Bbtbt^ Teill! 



KIltgwBri ReplllB- I 



c In» 



■ae. byB 



all Planli. bj Lwitep F. Ward; MlneraloKS. by Prof. P. W 

tolUiwIng sclent LAr papera: 1. Xbrowlne4tlck« la tbeNaUonal HuHnm. 

ten. IT pi. II. Bsikel Work of Iba NnUb Amerloui AbarlgineB, b; Oi 

M |>l. ID. A StudT at Dm Kikltna bn-m la tb« United SUltH Nntloni 

dock. Pp. 301-318. 13 (jl. IV. On a Spollod Dolpbta Appareot); 

ilnrl»o(OniT,bTFre<l6rlEk W.Trna. pp. Sll-asi, 6 pi. V. The 

True), by F. W. Tru*. Pp. «M«0, S pi. VI. On ton Wast IndlHti Beal (Km. 

Onj: by P. (C. True and P. A. Luiau. Pp. 331-385. 3 pL Alao Blbllngropb; of t 

Satlonxl Uuieum tor ISM: Part I, PubllcalKiiu d( tbe UaBenmi Part n. PubllDa 

o( tbe MlBoilmi Part in, PnblleMlonB br ioYBttlgatori not offloum at lbs Humiii 

«ifiUD uiulpilU. Finally. ■ lln of acceulooi to the Uu»um during 18M. 

Bdpotl it [tie C. S. Hatlnual MuHuni fnr tbe yew IB«S. BOC pp. Onntalnn tb 
jocu: Pan I. Repnri ol tbe Aulatuit Enjretary of ths SmitlitDiiiaD Iiutitiilion, 
UutwiiTtj- Part 11. Beportfl of tite Quraton of tha Vollcf«rlD|f departmaate; Elhoc 
Aborl^lnia Fotterr; ArcbuKilogTi Pond anil Teitllw; steam TraniponBllon. bj 
kliw; UaUrU MedlM: Uunnuli; Birds; BIrda' Sgga; BeptUM 

Anatomj: Paleoiolc tDTertebrate FOMlUi Hew>u)lo lavertebmte POMllii; 
PlanU: Ulaenls; Llttaotogyand Fbyilcsl Oanlam'; Uecallnrgysiid Eoononi 

lion*. I. Thfi Uetenrlle Oollectlou: A CaUtogqe of Mnteorlte* repreKntcil Nnrenilwi 1, lasii; 
brF.W.CInrke. Pp. SBS-MB, 1 pi. n. Tbe (Jem OollecUon. bj Obo. P. Kuni. pp.JflT-aja, IIL 

nil. rruralnr daparOuent ot LltbolOHyand Fb^alissl Omlogy. Pp. ITI-SIS, 11 plsteii, 11 euta. IV 
■nd V. Tbe OoUecUoD of TeiUla Fiben sod Fnbrin u tbe National Uuseum, nnd Uie Prepara- 
tion ot MIcroBcopIail MonnlBOf VagotaWaTeitlloFlbera.brRninjn Mltchcoqk. pp.8*e-esa. VI. 

Bornadar. cblef teildermUit V, B. National UDaeuts. Pp. im-aTO, S tgr.. Part w. BlbllOHispby 



In cbv^ of the 



Fneall Plantii Recei 
Jc Oeologj'. pan II 



anal Hite 



uring the yoar oi 



« bj »( 






I. 



abllcal 



Rapart ot tbe 0nlted SWt« K 



i; iteceat Planter Hlner 



lieil Peoplm, by D 



[.a. Porter. Pp.3ia-Ms. 



Ihe year endlag June ao, ISH. 
p. Bectlon I. Bepnrt ol UiB Ab- 
Heporta of tbe Onralora of tbe 
j; TranipoTtatlon; ArcbBology; 
isi Hollmka, indndlDg GeDomic 

la; LlChology and Physl«al aeol- 

itrBilre of Ihe callectlona In the 
AbotlgtnBa. hr Otia T, Muiin. 

Bant or Burden, by OIliT. Unwiii. 



.. G. A Preliminary Catalngiie of the Eaklmc 

>. by Lleul. T. DU Boila^ U. e. N. Pp. SaS-MS. H. Tbe EU 



KAirSAB ACADEMY OF SCIENCE. 



pan of Uhs DlrvcUr. Sec IL Beporu at the Conlnn' 
iJepiraDBut Hi BoUax, I>r. Oeo. Vuey, CmvUir. *ihI Dei 
HommtHft CotBtor). Sec- in. Papen dHcnbln^ mtd 



neothrrbt 



1 Utl&V AUBW)^ Itt *B.l 

ode, t>i>-*l^-«U. It T»tfc 

t« Benua, or BABt«r ttLuid, llfl Ktbnalog; juid Aollc^qLIUit \ij Wm. J. Tboouoa, Pitfhiaflar c. L 
B. pp. 447-UJi pi. ia-«ll; flgn. 1-X1. UI. AbMlglul Skin DrxMlnsi ■ aiBdjr B«w4 M Oa II* 
(eiiil In IbB SBnonol UuKym. b; Otis T. Muon. Pp. fiSS-CM; |d. R-S3. IV. Tb* r^Hk. k 
AjDniUMD Una <f alto AnuDforL.), b^F. W.Trui. Pp.m-«(l«i pI.M V. Anlnuls BenMlj ■■■ 
Uiicl.orTIU'HtPDediiltbEiisniilDsUoiiibjr.A.I.uru. Fp.oa»-asOi pl.W~l<», Ogs. 11. ar. n^a 
1-i. VL Tie DsTelopnienc d( tbe Amarican Ball sod Track, bj J. Eltntb WatUiu. Cp. an- ««: 

•nilt Ibe U. S. riBb Cnaunlulan Scbooiwr "anuspiu," b^r Wsdnlck A. Lntu. Pi< TIW-T3S. yl. 
UJC vni. ODaBcnaieBuddhalnUui IT. S.KiCI<>Dal»i»Buiii. bf CharieaDeKay. l^. m-n*; 

Ihe rear ending June 00, 1U9. Appended In thli Beport la Appendli E,a prrJlmlDiirr iMDd- 
J» r. S. Nailnnal UiueDiii, bTlHa. P. U«Tlll. C«nMn 
Dt Secretarr li Appeodli D. a UNot laentuTloa* and (W- 
deeired lo mud tiiluie publlaUInu o( thr KmioobJ 






. Doited prlDB, "glsT 



1 cbarge □( tbe UiuaoBi, pfi. 1-lIA. Sec. II. 
1. TheHaiiuiilngltlidi,brBaben Rld^tinr- pp. 
agnnag tor relief prlntlBS In the Ulb HlHi 16Ui 
WBenomniire crlbL«e" il^.f, "aeJinKbtoltM" iOm.), It ». 
Lrtf. Fp. xm-aM; pi. n-tO; Otrt. IK-tD, to. Tbe MetlloLi ot 
'p.HiB-tag^ pI.EI; ngi.Bl-fiS. iv, TIh mu. or Wcnuao'a Knlta 
Pli.*ll-»in; pL W-Jl, 0( TUflgs. V and NT- Tbe ABelmH-w- 
.( Seao, Japnn. bj Bomm Hlli-booek. Pp. UT-iMi pi. T9- till 



e Karlh'B Cnut, by Oeo. t 



1. Qeoanon;: Tba Malarial* o< 

a«(.81l'lt8. Vin. TbeOaUlnOo 

Pp. WA-fllH: pi. 130-140. DL TbelAg otttieSaTiinDHhii: 

Uiu AtlanUc}. br J. Eltreth Watklna. Pp. Bll-SSB: pL im 

IHMIUon Ui UW. br Tbooias WIlHia. Pp. Ul-SW); pi. Ul-Ii 



Merrill. Tp.t03-m: si-V»-t»i 
Dr. Waablni^D Uanben. V. S. A. 

X. AuUiTOpolon ■■ <>>F Facia El. 
'. IW. Sep. IV. Blbllugnl|ikr- 6ae. 



Prowwdlnga of [bo U. S 
Preab-mur FUtaei of Boi 
A CollectloD at FUtaaa fm 
16&: pi. 1, 1 BevlitoD < 
CoUegs. Pp. lin-3TS| pi. 

pp.m-sos; pi. ia-18. Tt 

3S«-3as: pi. 19-M. 1 



ical UiHeum. Tol. IIV. ISOl. TM pp., W pU A Caulc^a ot l&e- 
eria, by Carl H. ElgeumaoB >nd I(«a S. ElKmiouon. tp. l-«. 

nB"lra, l)j John B. Smltb, ProtoMot of Bntumologj, BuWan 
Annelida PnlycbwM ot Beaufort, S. C, by E, A. AndrvKv. PIl K 
UI Panopimi, bjr jBinH B. BenedlM aad Horjt il. Battahun. Tp. 

- - — - - - - - - pj,, ns,^4g_ s«r 



w Pactllc Ooaat, by Cbwlee 
L. O. HowBid. Pp.W-*SS. ABBTlBwolt 
SM. Tlie Totraodontoidea. by Theodore Ol 
Vnlltt/ Snrei iJourtnent qr J 

No. S. Otaaiea ot Ibe 3oalh; A lepon on certain granael and Inrage 
tbe SouUi and Soolbireat, by Dr. Oeoiir" Vaiey, Botanist. 18X1, U pp., !• pi. 

Ko. 6. Ora»ea ot the Arid Dlililcta: Report ot an InmtlKBtlun of Ibe ifacM of tbe arid dia- 
trtcta of Tatua. New Ueilco, Arliona, Nevada, and Ctah, In 18ST. by Geo. Vaaajr, 



a. oiibert. Pp. nse-He. bioIohj i 

ot the tinakei of Knrtb America, bf E, O. Onpt, Vp, t» 
e am. Pp. 70B-T10; pi. at. And other Bhorter arllcJM. 
- DivUlm uf BMaau.- Bultellna — 



Ko.8, C 







. Qraai and Fotage Eiperlnient Station at Oiirden Oltr. Kant., by Dr. J. A, 6m- 
bbL CoOperBllie Braneh Stallnna In tba Sontb, by S. H. Tncy, IMl. ltp» 
of tbe Sonlboect: PiBteeanddeacrlptloiiaaf Iha graHMotUiB denrlniilnn *f 
tew Uedco, ArlionL^ and Sonlhern California, by Dr. George Vafey, DalanM 
nf^grleullnn. I9i9S cm. Part L leaned Odobar 13, IBM, HI plaMa Mid ll« 



TWXNTT-PIFTB AUjrUAZ, MbETINQ. 



^|4r1iD«al of A^LcDltim- 1^^ ci 



inmd Ocbiber 30, WH. 60 platM and dsKiip- 



). 0. Nuiitlef, In ibe ro 



Geo. Vmbt anri J. K. BofB. Pp. I-:2S. 
Ha. 3, until June SB, IMO. Upnu a collKtInn ot |>lnnU mi 

pp. va-m. 

So. 3, Inned November 1, 1890. List at PUati wIIbcUhI by Vi. EUwiurd Fitmar In 1»U. I 
LowOT CutlfoTDln and Weatain New Heilm. at 1, !.> Fu; 1. §aD Fvilni Manin li>[iiad; S, Biiu li 



. Br J.N 



Kjtod br the CT. B. S. "Albatros-," In M87-'B1. 
D. 0. BnUra.J.W.BtMelilt. undi. ff.Buuni. 
■nsgla. by B. U. FIther. SyftanuUoiind Al- 
laneiDframi aod PterldophyU^, publlnh^d \a 



pfaabeUc ladox ckl new apeclw of Kartli JUuerli 
ini. By JosapUae A. (Dark. Pp. I'M-iaa, pi. vt-ii. 

VuL 31. Msniial of the FbanerofrADU 4Dd Fterldophytes of Weritern Tenas. by John K(. Oouller. 
No. LUenedJUDglT. IWl. PelypeUIs. Pp. 1-103, pi. 1. No.1, laiued June 1, IBM. Oflmopev 
■In. Pp. l&S-Ud. pL 3, S. 

British Amerlai, by Dr. Quo. Vusvy. Botanist DepsitniisDt ol A^rlcultuie. Pp. 1-W. 

Bspon of the BownlBt for Chs year vm. by Dr. Oon. Taaey. Natrte Oloversi Weeds of Aiftl- 
cullure. etc Fp. N-Wli pU. I -31. From Aon. Bup. DepI, A(rr., IBM. 

Bcport of the BoUnlKl for the year 1888. by Dr. Ooo. Vtmj. antam Dud Weada: The Pnalornl 
Baaooreee n( MooUna, by W. W. AnUaraon. pp. 306-SM; pll. 1-13. Frota Ann. Rep. Dept. AjfT., 



Oardeo City. Kana.; Nnilaui Ifeedii, 

Dept. A^r,, ma. 

Beport of Ibe Botuilal tor Ibe year 1880, by Dr. Oeo. Vssay. Mlaatnlppl ExpeFlmnnl BbUlin, 
by a, H. Tracy; Baperimeiii Statioa he Oanlan OLty. Kani.; OnuMa tof Arid Dlairtolei Noiioii* 
Weedi, by F. V. CoiUte. Pp. 871-393; pU. 1-K. From Ana. Bep. DepL Agr.. IBM. 
'. & DtfanvifiiofAarl'niiturt—BtvUloncifien.omolody, C. V. Riler.SitloiHolofiUI' Bullmllit — 

Vo. t. Report! of Obwrratloiia snd Eip«rtmaiils la the Practical Work of the Divuiim, mulp 
uniler the direction of Che Bntomoluglst, USt: Heport u|ion Cranberry and Hop Inwcu, by Jo n 
B. fimiih. 41pp. Obaemtiona an the BockyUnnnUlo Locust during Ibe •uouner of law. by 
l^wre uco Urunar. 13 pp. Frellmlnurf- repon ot obaerv atlons Dpon Inaeuii Enjurluiu to cotuui, 
orange, and >iigar oiue, by John 0. Branny. T trp- Beport on the effeda ol cold npon ttie Bcile 

No. 8. DaAcrlptlooi of North American Obaleltlldie, with bloffrapbleal noteffk together with a 



Imponad Blm I«st-baeUe: 1' 






' anlmuli, by Prof. H< 



Ha.0. The Mulberry S11k-w»nu; bein, 
I, A..Ph.D. use. aWbvdlUoD, nnlon 

Ro. 10; Our Bhade Tree* and InHDt I> 
aaf-eatere, with lueiine ot dePtroylng Ibi 

No. 11. Reporta of Etperlmenta with 



KANSAS AOADJOrr or SatSNQS. 



Tom. \!3 Prat. Harbeit Oabota. Ei 

mmli M LatiTette, Ind.. 'bj F. M. n 
Ka. IV. MlKcllanaaniKotHontl 
pr0|mrei1 bj tbe Smumolo^Bt. II 
bohnch. b]r D. «. Ooqulllett. C>u» 
Id NuiUhtd N«w Englmid, bj &. 6. Packiinl. Tbe peiloillati cInuU Id Southnnrttii l> 

Ko. 13. U«p'>rU of 
UDdsr Uii 

■pring of 



UDdsr Uw dl 



if I88((. uul roport on Npbruka Uivtcta, bjr Latrreaw Brc 
Olu lO taretl and stmdn nm. b;; Dr. &. S. fukord. Report on 
Hclleldw. by WUIIbid B. Alvood, Nmh fmio II 
EipnimaDU, hj NeIsou W. McLnln. 

Ko. li. Bamfl titli*. IWT. 63 pp., 4 Sffft. Beport on liuectn Inji 
Ida, lif n-m. B. iibmniul. Beport on bnflala goata, by F. M. Wt 

□nln^iail Wnilngi or Dr. Alptwna Spring Packard, br 



MUT S. XwtlMitt. 




kr dP4troj1ng Kala 1 






loaeins, bj Lavrei 
. BiperlmanU wltb i 
n KiMbale. NDt«> trom Mmouii, by Morx S. UnrttelJi. 
be aaajioD la Iowa, bf Herb«n Oabora. InsecM afTACtlng cerCHl cropa. bj F. U. Webird 
<i. 34. The BnlLwnrm nf CnttoD: A report nf progreaa m a aupplenwiLtarr turoiU^iti 
lEiMQt, mada ander dlrtk^lon nf tb« £ntoiaolE>ff1at, by 7. W. TUbIIj, IBUL 60 pp.; 3 0^ 
o. W. D«altiictm LociisU: A p-ipuUu conalderatlun of Ibe more knjurloii* "sraaabai 
be tnLleil Btato^ tOBether tFllb the bwl nninn> of dMtrnjlng theoB, by D. V. BiW. Eat. 
. 1S91. VI pp.; II figs,; 111 pIL; 1 map. 



impoii 



So. as. 




BlEnm 1 


the pmctlnil work of the DITIIloo, mad* 


uud<r IbB dlroctioo 


o( ttie Enlflmolaglrt. 


ISM. Mp 


., Eeport 












dlllDrtila. by D. W. Ooquillett. XoUatOr 


ll»«^, 


a of IMl, by Mary B. Manfeld 




tbe In 


veatlBaBon 


of Uu MttoQ-boU wotw. Iiy t. 


W. Hall, 


lanKta 




byH 


arbertC 


Mboro. K 




otlS91,b^ 


P.M. W 


bmer. Tbe gypsy-™" 






tapenme 


Dta1nlMl,byA.J. Cook. 










In^wl 


Hie: A n 


lopthly perlodlod bill 














■elBl Inns lo agrlcullnn 


>. EdUsdby 


C. V. Ri:e 




ard. Pint 




wilh Iho aafinaDoe o 






en of tbe <l 


mtlonal lor<e. Vol.ItI.SfcV 




r, I8W, « 


Ko. 1% Angimt. IB91 


Pp 




m: ag*. e-u. vol. tv, ibm-IO. toapM^ 


4Mpp.;7 


7 0g>. -V 




.VOX. Mpi 


p.: sag* 




Report 






V. niie 


. Pp. Ml 


208. From Sep. 5e& A«K fee 




^HrfimKMrB —Fattmlrn 


D(t' 


^oa,B. 


F.Fma» 


Ckitf! Biilletini — 




Bnorlon 






oForet 


Supirilea 





ibe Chief of Ihe FQrHCry DlTlslon, 1887. IM pp.. 30 . 

Ko. I. Boporl on tbe Porwl Onodltlauii nf tbe Hncli 

abowllw Ibe livMlon of toreat area* on lbs Bocky Hon 



IOC, and the cbuiw of IbelT decay la Iba 
uaa (If «pack arreabfrfl. CompUod by 

«. pbotomLcrograpba of ■rarlnDa wiMdi^ 



il. Edgar T. Riulgn. 



I itiiil Sua DIegn caiulUH, und Trewi ana Shtuba 

Lhfl jiruervatlon of tuaber or iomtto oo the imblk ( 
;aLorailr>, und Iti eSecU upon tre«, by Oaorge H, I 



No. i. Wbrt IH FoceMTjT It B, E. Pi 
Kn. 6. Tualwr FhjrsioiL auSQ cm. 



Bllmliur? Bsport. Compiled bf B. E. Cvrnnit. 
rlcBl doYBlojimmit of Ihe wlenco ol "TimliBr 
Pbyalcs." OcfrnnliBlluu wid meMiadt or Iho timlwc nuinliintiun In tlw DItIsIod ot FuTtatrj. 
V. a. DrtnrlMmt of AQTiouUurt—DlvitIm i/ OrnH^oloov as'l Xammatovii, Br. C. Hart Mtrrlnm, 
OmilKolllttU: 

BullvUu [f«. I. The BftgllAh Simrrow l/\»Mr SdmmHcmI In Sorlh America, e«pBclallj In 1U 
reUllun* In agrlculmra. Prepweil undnr Ihe illtesllon ot Or. C, Hart MerrlnDi. OnillholivgHt, by 
Waller B. Bnrrowt, JUslnanb WSB. K« pii-i 1 iil.; 1 map of Van liniled Stales, thowlng the dw- 
Inlitillnn nl the Engitali Bpanou. 

No. I. October 36, 1»SB. Reililoo of the Norib AinarLcan 






e, b7 Hr. 



J. 1»B. iKucrlplioB* of (nurtmHi now »p6cle» nod one nmr ki'""' "' Hortb 
Anmrloui Mamnialn. bj Dr. O. Hart MBrrlam. M pp., 8 platei. 

No. 3, Stiptember II. IWO, BiwilUi ol a Biological Bmyvj al Oa San Fronclaco Uouutala re- 
gUto and De«ert of tbe Linis Colorado, Ariiooa. X, Qenenl RsaulC*, with «pbcIbI rulereaca M 
ibe gaognphicBl aail Tertlcal distnbatloa ol >pecls>i 3, Onnd CaBon ot tbe Colotndo; 3, Anno- 
laledLUtol Mammali. with d»criptlon< ot T new epeclai; 4, Annolalad Uitot Stnl>i brlir. C. 
Hart UerrlaiD. s, Annotaled I.Ui ot &fitlll» and Batrnctauini. with deacrlplliina of new species: 
by Dr. Lwiohanl Sle)Hiv(«r. 0, The Forem Tcee» of lian Francisco Mountain r^inn, by Dr. C. 
Bun Uprrlanu IM page*; 1 Ilgnrea In Uiti 1:1 plates; S blologiisl colored map*. 

Ku. 4. October 8, tWO. Beacrlptlonn of t«eBtf-el3 new upeclea ot North AiDBrlcan Xammala. 

D(i-l<fim a/ tflDToicopv, nomiu TavUir, M. D.. Mlrrota^M: B«porl of the Ulcroscoplai lor 

the year 188B, by Tliomaa Taylor. Pp. ISl-W): IH onloreil lithograph platea, a on tea iBavn, B 

leMi ot olive oil*. From Ann. Rep. Dapt. Agr.. 188S. 
Report tor IB91, by Tbomaii Taylor, U. D. Pp. «a6-iie; » platca. Incladlng 1 Tarlely ol laril, > 

edible muihronaia, 1 in1t«l]nncM>iig, 
Mi-MlDa qT Myoaloar, F. lamwn-SorlftiMr In vhoriir,- Bepon of the Mycologist lor lbs year 

leM, by F. Lomeoo-Scribner, Pp.M>lSB; pi. IS: map. Downy Mildew, Powdery Mlldaw, Black' 



iHi'tlloa of FBgMabU rttMolDcni, B. T. GUIIinr 

Biillolln No, 1, AdillllODal Byldence en ttaa Ci 
aelle. by Erwtn 7. Smith, SpecUU Aijenl. W pp. 



Oercofpora clrcumwlMa, by U. T. Oallowi 
Vol. n. Ha. 3. 
L'nlted aiattm fUh OommUnian! B4>pan on the EdablLihment of 



sunicablllty ol Peach Tello 
' photolypic pintee. 

Biiggeetlon* In regard In 
H-78; pi, ll'l*. From Ina 



a G*aloaioal Stirvev of Ihi Rookti 
irtb American Ubnology. HilO 
Southweeterii Oregon, by Mborl 



:. The Tbeglha Language, by J 
Vol. vn. A Dukota-Engllah Dictionary, 



Dureey. IMHJ. 



n pocket. Report ot the Director s 



«llb a dsacrlptlon of th< 
Souihgats Shaler. Pp-V 



il swamp diitrlet of VirginU 



I; pit. «-»: aga. >-38. The Penokea tron-bearlng w 



IS LowrrVanibrjan 



chard Van HWa. Pp. 3*l-»ufl; pll. TO-tt; 



II. t&-%%; age. M-Mu-d. Pari II 



^^^^^V KANSAS ACADSMT OF SOO^^^^^^^^^^^^^ 


Bull ■« S7 KQfolOHlft&oeo 1 IB South st 


nrn Ku«>, b; RntMrl Bq U*. ^H 




13 pi. 






■tbr aiiclal BooodUT Lo WurtCTn PemwyHoBUi. Ohio, K 


nlockr. loUaaa. Mat Rllau*, >r^H 


aeot 


J FffJuiIck Wright, with bd lnirn<1nctni7 bl Thonuw (!hr 










US. 

1(11. 






Phj«(m mttlnljr dflrUwtM ^^l^| 




»«T--BS. F.W.OUrke,dile(c(Hmilat. IKW. 17* pp. 






Conlrlbiinan* to the maenlogi or Ihs P»ciac! Cout, b; WIUIUD Su-Km MctTttU Mt^H 


WiJ>U,nuu-Lli.dg«n. 1«W. *Opp.-, Spl. 


■ 


«!. 










rocks, bj aeor«« H nutlet— Wfl-^M 






pp.: lopu ■ 


M. 




^ciudiDB • UM of N»nii Anaiaa-^H 


»I*cl 




vopi«t iMa mpt^ ^m 


U. 


A rsprat "( frork di.oo la the DitIbLod of Ohmiilelrf Mifl 
eS8-'89. F. W. CUrks, chlKt chenUiI. 1800. W pp. 


Phj.li.. BklDlr dtirlns flw avi^^H 






hnui 


C.tt-hlte, IML aa pp.; 11 pi. 




««. 


On ■ Oroup of VnlnDIi' Bwks trmn the Tevu Hountnl 


n. New Msdeo, und on lbs oeoOk^H 


nnoM o( Pnnmrj Qunrti In caMaln Baailta, by John FaiMD I 


ai^ >».. Npp. ■ 




The BolMlong cil lliif Trnpiot the HtmrX Syitem In 16 


e New Jerter Beglnn, by Stten ^^| 




loDuton. 1S90. Wpp, 








er. im »PP. ■ 


W. 




UM. 








Eepnrt nn iMrooomi™! Work of li«» anil law. by Boben 


iB.p»nWoodw»rf. i«». nfp. ^M 




Indei lo the Koovra FomLI JavKU ut the World, tnclad 




^^^H^ Sui 


e) Bubbard Scnddsr. 18S1. 7H pp. 




^^^^b 

^^^^1 




iBliu. by W»rtPn UiAini. lan, ^H 


''xhe VIK0.1W of Solid., b» Carl BarDi. IML isapp.m 


pu^ ,„ „„, I 








^^^^H 


Record of North Amarlcwi Oeoloer for 1B8T to ISBit, Inel 


iiilie, by NelcoD SorniUi DvnoM. ^H 


^^^H 


1 DIctlonui; o( Alllliidu In che ITnlted Statai ftecaiid edLHoa). caajplled try B*DI7 On- ^^| 


^^^^1 






^^^H t 


The Texui Permlnn mil Its UsweoIc T^pM of Foagtli, b 


ChvlB* &. While. MSI, SI pp.: ^H 




Phy«lcii,miiliilydiirIii«th>>ltaMl ^H 




18W~->a. F.W.0Iiirke.<:b1er chemist. 1B9L in pp. 








a Pecullor L-n. bJ J. & DtUm. ^H 


^^^^K 










ryShHerWIllluu. tSL nfm. ^| 


^^^^H 




^^^^H 




H 






1881. lu pp.: ■ PL, on* ■ WD- ^H 




cQtared aiBp. 




^^^^1 




IWL 173 pp.: 9 pL ^M 


^^^^H 




H«Tl., 1»L U9PI>.. lpl,.*U H 










ikRuwell. ISM. tUtV-.Xtti., ^M 


^^^^^H lU two-L>*tt« ralored mmps. 








inBiM. ttm. Happ.inpL.idi ^H 




nr HWHMge oolcff«l loipa. 








PhyiilM. malDly dorlnR Uu ShU ^H 




WUO-Kl, F. w. Clnrke, chief chemliC IBBS. 77 pp. 






Beeori nf SorUi Amenoui Oeolngx for JSBO, h» Nalnon 


aomuo Duioo. 1801. esppu ^H 


^^^^H 






Snme InwcW of >p«Ul Interem from FlorUmDl. Oolo.. 


u<t other pnlnli tn llw TentuMI ^H 




lonidDi>DdUtih,b]>SuDuslBubb«rdac<idder. IWl. 3S 


PP.;XP>. ■ 


^^^^H 


The UechaoliBinl Solid ViKtMlir.bj Carl Bania. UM. 


mp». ■ 


^^^^H 




^^^^H 




"' -i 



'Xfm-FIFTJT ANNUAL MBSTISG. 



uund ID faltck cloth, for 1888, br EUTliI T, Dn^. 

ilh. Vol. XVII. Ths Flom ol Iho Dakota Oroup, a 
I blf r. B. Knowltni]. l«gi. tOO pp.^ M pi, 

FHimnil Uvla of NfW iBTfifJ. 

■nd Hlvli>)(an, bj Knlsnd Q. 



18W. 400 pp. For 1S88 ind laeo, 17 Di 

Munoj^rBptit. lUlC cid.. buiiod Id bi 
poatliiiiiiaut work, bj Imo LMqncreui. tldltcd by F. I 
SVm. OuUropoda lad Cephalopnta i>( lb* HulUn 
b; Unbelt P. WbllScId. ItHI, <1Q pp.; W pi. 

SIS. Tbe PoBolteB Iron-aMrlog aiirl« of Notthsn 
tnlnw and C. S. Van HLn. l«n, l(M i>p., BU pi. 

XX. OMilnmof Uie Eurekm District, N'fvmlu. by Arnoli) Ungufl. laH. MUpp,; a pl.i ac«im- 
punlnl bx ui ulw 13i&3 om. nt 3 iiiigiB Mad 9 ilnuble-Biis Bsnlogiail miipa. i>iiblidbed 1883, Olor- 
tuce KlQg. Dlreclor, 
/.'. & IVparTnualq^Mt IHMHor — SmfltoDnfaa InifMiiltoii: ( Bee SmlUwonlBa IimtltntlnD, p. U7.) 
rnOivt «»(•! MirtF OqnrtiiuiiF— ^. S. ^Vniol Otutrtmlprv.' Beporl at the Bapsrlntamleat □! tbe 
U. S. Var*] Obrarrnigrr lUr Ihe year Boding Juoa 30. am. pp. lll-tai. Fruni Rep. See. Nsvjr. 
Tor ISDO, pp. M-lin. Fmm Bsp. Sw. Snry. Tor 18BI. pp. 113-Ul. From Bep. 8vc. Svf. For 
0, law, pp. 133-1*0. From B«poTt of SnorelUTT of thn Nbtj. 

SI al Itafl United State* NhtbI ObHervBtoi?, Tltb S sppatiillcei ■nd ID plBlu. Oapt, Robert 

IblBn, tf. S. K., SiiperlntendBDl. ISM. nU pp. lotnidiirtlDd. DO pp, Obseriatlona wltb 

knttt Olri-la. 1887. ai pp. ObaerratloDa Willi tbe XXVt-laeli Equatorial. 1887. pp. 88-133, 

Placet of MlKellaowiit Start, h<ibd bj ludlyldnal nbaeryaUODi irltb tbe Tnuwit Olrcaa. 

pi. 13S-1T0. Appenilil L A report upon aonie au^etlc obMrvalorlM of Europe. b> Q. O. 

iwh. Euslgn U. S. (J, W pp.: fl pi. App. % Uagnellc Obsf rTalloni al lbs V. 8. Naval ObsMT- 

bf J. A. BoogewerO. Etulgn D. B. N. 100 pp.; 1 pi. App. 3. UnleorologlcHl Obaerva- 

Multi at the rmtnl snten ObwmtorT. 1383-1337. Ml pp. 

oni made daring tbe j-Mr ia8« at tbe rniied State* Naval Obterratorr, irltb 3 appen- 
plate«. Captala Roberl L. Fhrlblan, U. S. N., SuperlnCendetil. 1801, tntrnducllnn to 
!loD ObdarvBtloni. 1888, »4 pp. Aatroaomlcai ObwrvatlODK, Bedaetlnne, and UcBults, 
, UeteornlDglcol ObfWrTaClDDB aud Benilta, 1888, «0 pp, App. 1. ObHrvalloni at 



LI. S, Wbt)'. CapL F. 



aiMf TrtamTi Drparlmt 



So. \t\ A Blbllograpb)' of Onodiwy, bjf S. Bown 
i;tate'tSIMctCoiMaHdO*od*tuaurrtv: Report 



a, aketchegL, and II. 



pp. m-v». No. 11. 

bs EpoDta 1830. bT t^harlt 



it the "PeruTian arc" bf Erannui 



t J. E. PlUgborr. U. B. N. Pp, <M-I77. 



inltbHdltlereiitlalia 



Ic Eipwllllon lo Ui« «Bil ccuut o 



ilvmltr of the mutb'B I 



. Pp. 1BB-W7. Va. 10. 



IB MognntlD GleoieD 



. Pp. UO-CIO; pU. 9 



ilea, sheep back. 



a.—WoTertUT Natural HMort Stmicly: Oatalogue i 
lUBpIantaof VorHMtarOountf. Huh., byJosepbJackBOD. n 



>j Joseph 01a;baugb 



IB PtiBnogamoD> aod Vaii^a 



168 * KAHBA8 ACADEMY OP SCIBNCB. 



Am AmwfH, yLivM.- MritorotogicalJcmmai Camtpeum: American Xet«oiologfad Journal, a mootlklr 
r*-vlttm *rl uniil^iT*Aftta ^^ mttAicml cllmatolQgj. \'<A. VII, No. C, Odotwr, 1890. to No. 12. April, 
IHVI, yif. 2W-«M. VoK VIII. No. L. Maj. 1891, pp. 1-48. 

n*Mlom. Mam.~//c lf<rf/r, /V«ir« i» Co.: CatalfHr*«« o^ Books. 
^r«« d^ Ijiurittt: Montbij CaUUj|pie« and LlifU rrf Books. 

C'MirAf*/!. III. Ilannihal //. C%andler ^ Co.: Farmer*^ B«new, 18 pp., weekly. November L. 18?ii. to 
THr fff/€n tk/urt PuMishing Company: The lIonl«t, a qnarterly magazine. Vol. I, No. 1. Octo- 

KtlfoKU, Kam4. ThfiHtite yoriHitHshofA: Annaol CiUlogje. Tir<»nt7-el9lith7»ar. 1S31-'V3. 

L^wkKUCK, Kahm. rA^f HUite University: The First Alumni Catalo^e of tiie Academic Departoot^nt*. 
Oiiiiptlml bj WIlMin Hterllni{« *H3. April, 1890. 38 pp. 

Klghth Hlennlal KMport of the Board of Bcffents and Officers of ih» University of Kan<sa!i« 
IHUl nKI. '» pp. 

Klmt Annual IC^tfKirt of the Director of the Ex|>erlment Station for the year 1891. F. H. Snow* 
Director, IHVi. 'iSO pp.; 4 pi., and map. 

MAMUATTAif, Kaiin. SUite AgriouUurol College: Sixth Biennial Report of the Begent.^ and Faculty, 
INH7 R, with Hpp«*tidlx. VH pp. 
Hevnnth JMunnUl Unport, 18H9-00, with appendix. lU pp.: 8 pi. 

Mll(l(KAl'(»LIN, MlUN. Frtinoi* W. Cragin^ Colorado Spring*^ Colo.: The American Qeoloj^lxt, Vol. VIII, 
Nf>. 1, July, 1H91. Th» Oreylock SyncUnorlum, Illustrated, T. Nelson Dale; The Fuel Reeources 
fif Oolorado, Arthur I^kes; On a Leaf-bearing Terrane in the Loup Fork, F. W. Crag-in: The 
()/.iirk HMrleM, O. C Uroailhead; Some recent Graptolltlc Lltei:ature, R. R. Gnrley: The Flood- 
pliilii and the Mound-hulldem, Stephen D. Peet. 

Nrw Yoiik, N. Y. - />. y|fipl4'foa A Co.: Book circulars and catalogues. 

a^t. L. Kngliah tf (\i., 788 Broadway: Catalogue of Minerals, 100 pp., bound in cloth. June, 1^90. 
Kupplonient A to Knglish's Catalogue of Minerals, ao pp. September, 1891. 

Ottawa, K ANN. atUnra Univereity: Catalogue, 1889-90, 44 pp. Accompanied by photogravure 50x80 
cm. of Ottawa rnlvorsity. 

ritiLAnRi^riiiA, Pa. -Ferrtt lirtn.^ Ptibllshera: The American Naturalist, 1890, various numbers, Ir- 
rogulnr. 
(/rti. /.. KngU»h tf Co. - See New York. 
I>. lUtiMiatoH^ Sttn «f C\>., 10 U W<^nut ttreet: Various lists of medical books. 

Man KNANrisro, Cal. Ztx* PMMtMiay C\>.: Zoe: A biological journal. Various numbers. 1H92. Con- 
tuinii till* following ntttable articles: The Plants of Santa Catalina Island, T. S. Brandegee; Son^ 
lllnlii aUnit San Francisco Buy, Charles A. Keeler; Geese of California, Lyman Beldlng; Tene- 
lirlonlilsi of San Diegtt County, F. E. Blaisdell; A Rocky Mountain Botanical Tramp, F. D. Kel- 
iM*y; Mothoils and Im|4emonts by which the Pacific Coast Indians Obtain Oame, L. Belding; On 
tho Natural History of the Farallon Islands, J. W. Blanklnship and Chas. A. Keeler: Check List of 
t)i«« Wator Binls t^f California, Walter E. Bryant: Balanoglossus as one of the Oenerallxed Types 
in /.«W\liH(]r, Wni. K. RItter, with plate. Recent Additions to the North American Lund Mammal 
Ftuum, Walter K. Bryant; Distribution of the Flora of the Cape Region of Baja California, T. S. 
Ilrnmlegoo; lluttorflies of Yo Semite Valley, Edwin C. Van Dyke; Nomenclature of Plants, Kath- 
arine llranilegee. 

TorKK «. K \Ns. iriisJ^6NrN CiAltgc: Catalogue, 1890-*91, M pp.. 4 plates. 



INDEX. 



PAOE. 

Absorption of beat by leavea— Mayer •• 48 

Acalyptrate maacld found near Turkey Tanks, Ariz., on a peculiar— Townsend 135. 136 

Accessions to the library 137 

Additions to the flora of Kansas— Smyth 96-103 

Address of the President, Bobert Hay 3 

Amos, W. S., andL. E. Sayre— Examination of Solanum rostratum 21 

Ampelopsls qulnquefolla, a variety of— Knerr 69. TO 

Analysis of amphlbole, var. asbeetoe, **mountaln leather '^ 70 

barite, pink 76 

dandelion (Taraxacum) root 107 

Solanum rostratum, ** buffalo thistle ^' 21 

Anatomy of Insects, notes on the elementary oomparatlye external— Kellogg Ill 

Argentina, books from .' : 137 

Asymptoceras newlonl, n.s 38. 45 

Atchison, place of meeting, 1892. 65 

Austro-Hungary, books from 137 

Bailey, Dr. E. H. S 2, 3. 65, 76. 78 

Bailey, E. H. S., and E. 0. Case — On the composition of some Kansas building stones 78 

Bailey, Prot L. H 50 

Bardwell, Prof. F. W 67 

Barlte from Atchison limestone, notes on a pink— Knerr 76 

Bartholomew, Elam 97, 98, 100, 101. 102 

Baur, Dr. George 108 

Beauchamp, W. M 145 

Belgium, books from 137 

Bending moments for morlng loads In a draw beam, maximum— Murphy 116. 117 

Best,Dr. a. N., Bo8emont,N. J.. 102. 156 

Bibio, anew 112 

Bibio trlstls, n.s 113 

Birds of Kansas, two rare — OoUette 29 

BUir, J. W 30 

Blake, Minnie 97 

Blake, Prof. Luclen I 4 

Brackett,a. 115 

Branner, Dr. J. G., Palo Alto, Oal 148, 151 

Brazil, books from 137 

Breathing well in Logan county— Wlllard. 73-75 

Britton, Dr. N. L 91 

Britton, Mrs. Elizabeth T., New York 102 

Brous, H. A 107 

Brenham meteorite, additional note on the — Hay 75 

Brlgham, Albert P 151 

Building stones of Kansas, on the composition of some— Bailey and Case 78 

Bullene, W. L 29 

Butler, Amos W 145 

Canada, books from 138 

Cantrell, Geo 50 

Carleton,M.A 24, 98, 99, 100, 101, 103 

Oarleton, M. A.— Plants collected by Garfield University Expedition of 1889 50 

(169) 



170 KANSAS ACADEMY OF SCIENCE. 



GarletoD, M. A.— YariattonB In dominant spedM of plants M 

Oarruth, J. H 108 

Case, E. C 78, 1« 

Castle, W. E.— A list of flowering plants and ferns collected In Franklin connty 80 

Cantle, Prof. W. E. ..80, 9«, 97, 98, 100 

Gephalo];>odA, new species of fossil — Hay .' 37 

Chart showing wet and dry periods 18 

Check-list of the plants of Kansas 101, 103 

Chemical analyses: barlte, pink 76 

^'Mountain leather,^^ var. of asbestos 70 

Solanum rostratom, ** buffalo thistle ** 21 

Taraxacum (dandelion) root 107 

Chemical composition of plants — Sayre 106 

Chemicals recently introduced, therapeutic yalue of— Sayre 28 

Chile, books from 189 

Clarke's nutcracker 29, 80 

Claypole, Dr. E. W 145 

College womeu, health of 88 

Collette, A. M 2, 29, 49, 65 

Collette, A. M.— Nesting of the pied-billed grebe 49 

Collette, A. M.— Two rare birds of Kansas 29 

Composite flora of Kansas, the relations of the— Hitchcock 80-91 

Comstock, Prof. J. H Ill, 116 

Condenned vegetation in western Kansas, notes on— Minnie Beed 91-96 

Conklln, Wm. A., New York 150, 151 

Cooper, Oeorge 107 

Cope, Prof. E. D 107, 128 

Cordley, Dr. Richard 66 

Corn-root worm 114, 181 

Corn-root worm, notes on the — ^Hunter 181-138 

Coulter, Prof. J. M 50 

Covllle, Fred'k v., Washington, D. C 148. 157 

Cragln, Prof. F. W., Colorado Springs, Colo 103, 168 

Creveccpur. F. F 96, 97, 99, 100 

Crotty, Gertrude- Statistics relating to the health of college women 88 

Cryptocerau 43, 44, 46 

Cryptogamla 61, 89 

Davie, Oliver 60 

Day, David F 151 

Depths of various deep borings 75, 76 

Dewey, Prof. L. H. 96, 97, 100 

Diachlorus guttatulus, n. s » 184 

Dinribution of the genus Vitis in Kansas— Hitchcock. 79 

Domatoceras, n. g 42 

Domatoceras umbillcatum 38, 42 

Dominant 9pecieR of plants, variations in — Carleton M 

Doniphan lake, its formation, in the spring of 1890— Knerr 47, 48 

Doiiglar« County Horticultural Society 68 

Draw beam, maximum bending moments for moving loads in a — ^Murphy 116, 117 

Dumble, Prof. E. T 88 

Dyche, Prof. Lewis L 8 

Eckfeldt, Dr. J. W., Philadelphia 108 

England, books from 141, 142 

Energy, all, is kinetic— Knerr 88 

E. P. Wes^t — a memoir— WiUlston 68 

Erythronium mettochoreum, n. sp., by E. B. Knerr 20, 21 

EvHUH, R 80 

Evermunn, Prof. B. W., Washington, D. C 156 

Evolution of the human face— Thompson • 

Extractive yield of various Important vegetable medicinal substances — Sayre 120 

Facial expression, the descent of — Thompson 122-188 

Failyer, Prof. O. H 69, 76, 10ft 



INDEX. 171 



Fallyer, G. H., and E;. H. S. Bailey-— Beylsed list of Kansas minerals 76 

Fallyer, O. H., andJ. T. Willard— Improyement of sorghum 69 

Fermenting fruit flies 115 

Fewke«i, Dr. J. Walter 145 

Finland, books from. 144 

Flora of Kansas, additions to the— Smyth 96-103 

Flowering plants and ferns of Franklin county — Oastle 80-89 

Food habit of the pleslosaurs—WiUiston 121 

Foote, Dr. A. E., Phila 75, 153 

Forman, Sands W., Sacramento 158 

Fossil cephalopods, new species — Hay 87-47 

France, books from 139, 140 

Fraser, Chancellor John 66 

Frazer, Dr. Fersifor 158 

Garfield University 50 

Germany, books from 140, 141 

Glaciated area of northecuitern Kansas, some characteristics of the — Hay 104-106 

Goodnow, Prof. Isaac T ^.. 67 

Go3S, Col. N. S 8, 49 

Gmnlte in a deep boring in eastern Kansas, note on the occurrence of — Hay 76 

Great Britain, books from 141, 142 

Great Plains, The— President's address — Hay 8 

Grebe, nesting of the pied-billed— Oollette. 49 

Guild, E. W 107 

Halsted, Prof. B. D., New Brunswick, N. J 166 

Ham fly 114 

Hanna, Rev. James W., Emporia, Kans «147 

Harshbarger, Prof. W. A 99 

Haworth, Prof. Erasmus 77, 122 

Hay, Robert 8. 87, 38, 89, 40, 41, 45, 46, 65, 75, 104, 105, 109, 111 

Hay, Robert — Additional note on the Brenham (Kiowa) meteorite 75 

Hay, Robert— In membriam— Joseph Savage 65 

Hay, Robert— Note on the occurrence of granite In a deep boring In eastern Kansas 75 

Hay, Robert — Some characteristics of the glaciated area of northeastern Kansas 104 

Hay. Robert— ** The Great Plains ''—Presidents address 8 

Health of college women — Grotty 83 

Herrick, C. Judson— Recent advances In the study of the nervous system. 70 

Herrick, Prof. C. L 70, 71 

Hicks, G. H., Lansing, Mich. 108 

Higglnson, Col; T. W 88 

His, Prof. WUllam 71, 72 

Hitchcock, Prof. A. S 79, 89, 97, 149 

Hitchcock, A. S.— Distribution of the genus Vitis In Kansas, the 79 

Hitchcock, A. S.— Relations of the composite flora of Kansas, the 89 

Horse flies of New Mexico and Arizona, on the — Townsend 138-185 

Human face, the origin and evolution of the — Thompson 6-16 

Hunter, S. J 114, 181 

Hunter, S. J.— Notes on the oom-root worm 181 

Hyatt, Prof. Aiphnus 87, 88, 47 

Ibis, the white-faced glossy 29 

Indiana State University 50 

In memorlam —Joseph Savage — Hay 66-68 

Insect notes— Kellogg 112-115 

Irelan, Wm., jr., Sacramento, Oal 154 

Ireland, books from.. 141 

Italy, books from 143 

Jones, Herbert L., Oambridge, Mass 90. 145, 147 

Joseph Savage — a memoir— Hay 65-68 



rrz KAN HAH AOAlJiCMT OF 5C'irjrc 



If.tutfu* t»i4iJ«liit|c it^HtMi. Um *^fn^p»tit*^i*fft «/f hmW^ff M«4 O 

IHuny^u* t up h*tl^U'l**f 'ft %*'X**U*^ -- - ^ 

Hi*«i*'M' H'/fii. M<l'IHt</iii> L*/ ilM' HMf/tb .... ^ 

Miiii»'Mv 04i«i<*itfl«, « f t'trlsM Itat «/f yitiljft^t uttfl h*ll»'y — - "^ 

MwltMM*' |/iHI(ll« ,,...,. -!!• 

Il^ Hit»tt- Mtii I* A 01* u niiurul tUriivn* ■* ^ "" ~ ^ 

htlli* »•• KlMtAJ |t<<Mf«i <rf Alflti •iHlllA' , ^ 

M Mil* ri" Hind- II«>|H« Kit Kf 111 tMi*U*if - *-* 

Mmiimmm Hiuiw lijiU«*fMt> C. «C. Ill H- — 24* 

Ni'ii/if, Mi» N H * 

Hi-li>'Miiiii(, I'M'I W A - -» . 2i» 

Ki'llt'MiiHii. Win W. a -* 

Ml>il>. I'Mir IIUMIMII M -. i.. *3^ 

hi'iiMMM, I'lHi. V. i< . . ^^ :::.;:- i»» 

Hii|ltifi|«, \iiiHiiM li IiimmI Molt** ^^'' 

|iii||i>iiM, \ Ml HUH It. NiiUm iMi Hilt ulitiiiiiiiiNry t'<iiii|fttrHtlvi« oxiorrml aontoiny ad Umma*>. - - m 

iihiiii, I'Mif K II 'i, au, 28, ao. «:, ». c^- ^-^ '• '* 

tlHMM, !•' II All l*IHM||)r In hlillMlt* *^^ 

NHMIIi'I*! II All l4«l|ii|Mllll|i<(|l iMIlinill '*** 

HliMil, I*' II An liii>«iiMiiii|vii iMii||i«iil ImiIIIii '^'^ 

hiMHi, |i;. II A VMilii||r iif Aiii|M»iii|»N|« i|iiliii|iitiriiltii ^^ 

Itlinn, !•' II Ki )iliiMii|iiiii iiiii«iM<liiiiiMiiit, II fp '** 

ItlllMI, K. II. I'SllHIHllilM nf hiillllillilll iMho ^' 

Hitmi, V. Il NiiliM III) II iiiiili liiiillii rrniii AloliUitii UmoiittMiH '^ 

hltiMl, h' \\ NiiliMi iMl liiHiilllitlli Ivitllivi- riiUti OdlorHilo 

liMHItiill) M«i)|)mt»l, )>' ^^^ 

lrtl»»i»»»!\, l»i »« l\ >\rt«IUiiMt«»Hi l» »' ^^^ 

Lmtlmn, iiM HMltiiMiMiilisil hm»»i '^ 

LH^Mltliiti N \\ ^ 

),t««iM»H, HlMivt|t||)\tt of hm«l U> Mn)m. . ., ^ 

^^A^\^^^,\^ M « n«(i'tAii\«Mtl«s «Nit '** 

llltMtMH'A ii^k^Mt Nm\ih • 137-16* 

115 

)«hM\«««.l^« 1 \ t AIImiw, N. \ _ 

I IM «M rtilil«n^M\* i>w)\i« i^oi-A ««( Khumi^b Hm>th 

t «••« iM 1^<\^tV\H\)l t\Ut\|A •\«\i\ (VnMi **n»Ho 

I 1>1 l%« Kl««\»Ak «\\1l^«N«<1«tA t\«U>«M A<\«\ )^i\i^> 

\ \*\\ A, \ «>^i »^ ^ ...... »•»«•« ♦• 

I »<\t'«>V«^«<'fc, \ssA»» INnMv* 



96> 
to 

14a 



Ma* «-;««« '^IliK ^S\\< M^\An,^«k« ... -^ ••• *^ 

M-», On VtN^, >\ X* "^ ^"' 

M^iXm t\v^N t %^ ... .... 

M^«ht««*v W Yi 

M^^vl \ «t ><^N>M,\v ^Kx.V'^Mt.Nn ,%{ )te4kl >.> >Mixit«» 

MiOi,.,on .«.Kk»i,rHV«s ^Mi'^.M A* > »^,^ ,n! x ftS't-Mj* iWiiv^rUkM x'^p«*>»l*' -Ssyr*. — 

VisA \',\« » X -^'' 

Mo«\.>-. ot >,>M,Nf«K Xavi^^ ... » 






INDEX. 173 



Murphy, E. C— Probable temperatnre of the summer in Lawrence 68 

Murphy, E. C— Seven-year periodicity in rainfall 60-62 

Muscid, a new, at Turkey Tanks, Ariz. — Townsend. 136 

Nervous »y^em, recent advances in the study of the — Herrick 70-73 

Nesting of the pled-blUed ffrebe, by A. M. Oollette 49, 60 

New genus: Domatoceras 42 

Ncwlon, Dr. W. 9 87, 38, 42, 46, 97 

New specie?: Asymptoceras newlonl 38, 46 

Blblotrlstis 118 

Dlachlorus guttatulus 183, 134 

Domatoceras umbllicatum.. .*. 88, 42 

ErythroDlimi mesochoreum 20 

Fossil cephalopods 87 

Metacoceras dublum 38, 89 

Metacoceras hayl 88, 40 

Metacoceras inoonspicunm 38, 41 

Micropeza turcana 136 

Phacoceras dumbli 38, 46 

Temnochellus crassus 38 

Netz, Chas 30 

Niobrara cretaceous of western Kanftas, the— WllUston 107 

Norway, books from 148 

Not!> on the Brenham ( Kiowa) meteorite— Hay 76 

Note on the occurrence of granite In a deep boring In eastern Kansas 76 

Note;* on a pink barlte from Atchison limeetone — Knerr 76 

Notes on condensed vegetation in western Kansas — Reed 91. 

Not«s on lnsect4s« — Kellogg 112 

Note:* on ^hnountaln leather^' from Bed Bock Caflon, Colo. — Knerr 70 

Notes on some new species of fossil cephalopods— Hay 37 

Notes on the corn-root worm — Hunter. 131 

Notes on the elementary comparative external anatomy of Insects — Kellogg Ill 

Nutcracker. Clarke's 29, 80 

Ofhcers for 1892 8 

Officers for 1893 ...2, 66 

Orcutt, C. R., San Diego, Cal 164 

Origin and evolution of the human face — Thompson 6-16 

Ottawa, place of meeting, 1891 8 

Ottiiwa Science Club 8 

Pummel, Prof. L. H 146 

Panton, M. H 20 

Phacoceras dumbli, n. s 46 

Phiiriorogamia 61-67, 81-89, 96-102 

Phillips, Henry, jr 168 

Plclcorvus cohimbianus 29 

Pled-hlUed grebe, nesting of the— Collette 49 

Pipette, a simple 24 

Plants and ferns collected in Franklin county, 1890-'92— Castle 80 

Plant.-*, list of, collected by Qarfleld University Expedition, in 1889— Carleton 60 

Plants, variations In color, size, etc 25-27 

Plants, variations in dominant speclee — Carleton 24 

Plejiudls gtiarauna 29 

Plesiosaurs, an Interesting food habit of the — WllUston 121 

Poilil jrmbus podiceps 49 

Pond. Capt. Geo. E 87, 41 

Popenw, Prof. E. A 3, 66 

Portugal, books from 144 

President's address — Hay 3-6 

Proc"«edlngs for 1891 8 

Proceedings for 1892 66 

Pros-»er, Prof. Chas. S 2, 65. 166 

Pnisslu. books from 140, 141 



174 KANSAS ACADEMY OF SCIENCE. 



Balnfall in Kansai— is It IncreoeingY— Murphy 16-19 

BareblrdBof Kansas, two— OoUetto. 2», 30 

Beagent bottle, an inexpenslTe— Knerr 28. 24 

Becent advances In the study of the nenrons system— Herrlck 70 

Beed, Minnie 91. 99. 102 

Reed, Minnie— Some notes on condensed vegetation in western Kansas 91 

Rogers, Robert 50 

Russia, books from 144 

Salisbury, Pro! Rollin D 148, 15« 

Sampson, F. A., Sedalla, Mo 154 

Savage, Joseph tf5, 66, 67. 68. 105 

Savage, William 65 

Sayre, Prot L. £. 21. 28. 106. 116. 120 

Sayre, L. E.— The extractive yield of various important vegetable medicinal substanoefl 120 

Sayre, L. E.— Therapeutic value of some recently-introduced chemicals 28 

Sayre, L. E. — The variable composition of plants at different seasons 106 

Schenck, Dr. W. L. 156 

Schneck, Dr. Jacob. 150 

Scotland, books from 141. 142 

Scribner, F. Lamson 148 

Selective absorption of heat by leaves— Mayer 48. 49 

Seven-year periodicity in rainfall— Murphy 60-62 

Seven-year periods, wet and dry 18 

Small, John K .^. 148 

Smiley, Charles W., Washington, D. C 157 

Smith, CShas. E., Philadelphia 153 

Smith, Dr. Eugene A 150 

Smith, R. L., Winona, Kas. 73, 75 

Smith, William 50 

Smyth, B.B 2, 3, 65, 96, 97, 98, 99, 100, 101. 102, 103. 137, 156 

Smjrth, B. B.— Additions to the flora of Kansas !*6 

Smyth, B. B.— Librarian's report 137 

Smyth&Har8hbarger(W. A.) 97. 100. 101 

Snow, Chancellor F. H 3, 108 

Solanum rostratum, examination of —Amos and Sayre 21, 23 

Sorf^hum. Improvement of by seed selection— Fallyer and WUlard 09 

Spain, bookH from 1** 

Sphynx club of Atchison 65 

St. John, Prof. Orestes 43, 108. 109 

Stat Istlcs relating to the health of college women — Crotty 33-37 

Stearns, Frederick, Detroit, Mich : 147 

Sternberg, Charles 107. 108 

Study of the nervou8 system, recent advances in the — Herrick 70-73 

Summer In Lawrence, probable temperature — Murphy 58-62 

Swe<len, books from 1** 

Swingle, Prof. W. T 50. 103 

Switzerland, books from 1*4 

Swezey, Goodwin D., Crete, Neb l**^ 

Taraxacum dens-leonis, chemical composition ^^ 

Temnocheilus crassus, n. s ^ 

Temperature of the summer in Lawrence, probable — Murphy 58-62 

Thayer, J. B., Madi»on, Wis 1*® 

Therai>eutic value of some recently-introduced chemicals, by L. K Sayre, Ph. 28 , 29 

Thompson, Dr. A. U 2, 8, 6, 65, 122 

Thomption, A. H.— Origin and evolution of the human face ^ 

Thompson, Alton H.— The descent of facial expression ^^ 

Townsond, Prof. C. H. Tyler ^^' ^^ 

TowDMend, C. H. Tyler— On the horse flies of New Mexico and Arizona 15*3 

Townsend, C. H. Tyler— On a peculiar acalyptrate muscid found near Turkey Tanks, Ariz 135 

Treleaso, Prof. Wm '^* ^ 

Turner, C. H '^^ 

Twoeddale, Col. Wm. t ^^® 



INDEX. 175 



United states of America, books from 145-168 

Variations In dominant species of plants 24-28 

Vltis In Kansas, the distribution of the genus— Hitchcock 79 

Watson, Dr. Sereno 20, 91 

Weed, OlarenceM., Columbus, 147 

Well, a breathing, in Logan county— Willard 73 

Wells, or deep borings, in Kansas, depth of. 76, 76 

West, Judge E. P 68, 108 

Wet and dry periods — chart showing 18 

Wheat-straw worm 112 

White-faced glossy Ibis 29 

WlUard, Prof. J. T 2, 66, 69, 73 

Wlilard, J. T.— A breathing well in Logan county 73 

Williams, Prof. H. S 38 

WUllston, Dr. S. W 68', 78, 106, 107, 118, 116, 121, 133 

WUli^on, S. W.— An interesting food habit of the pleslosaurs 121 

WiUUton, S. W.— E. P. West 68 

WilllHton, S. W.— The Niobrara cretaceous of western Kansas 107 

Wllliion, 0. C 50 

Winchell, Dr. N. U 149 

Win«low, Arthur -148 

Women, health of, in college 33 

Wooster, Prof. L. 104 

Worthen, Prof. A. H 42, 48, 49, 156 






I 



I 

• I 

1 1 



. 



i: 



1- 



:ii 



DOES NOT CIRCUUTt 





A^i^- 



